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TO THE 


R E A D E R. 


LL faculties, arts and ſciences, are allow- 
A ed by the ableſt judges to be unavoidably 


ſubject to ſuch changes by time and at- 
ter- improvements, as plainly render a new 
digeſt or ſyſtem of them equally uſeful and ne- 
ceſſary, once at leaſt within a quarter of an age: 
and it would be well if our many annual abor- 
tives, that ſerve chiefly to perplex beginners, 
or baniſh better ſyſtems, could within theſe 
bounds be reſtrained. The fpace preſcribed, has 
indeed twice elapſed ſince the appearance of ſuch 
a digeſt, from under the quill of the ingenious 
Dr. James Keill, and that of Dr. Drake; and 
it is now near a fourth of an age ſince the lectures 
of our great Dr. Boerhaave, were by him col- 
lected : all which performances being drawn b 
maſterly pencils, were indecd excellent for their 
day, and ſuch only as can pretend to ſhare any 
competition with the preſent ſyſtem. A readin 
of Dr. Boerhaave's lectures, formerly publiſhed 
by our author in Latin, and by ourſelves in En- 
gliſh, may conduce to explain many particulars 
more largely to weaker capacitics than could be 
done within this compaſs; but thoſe who are 
tolerably read in the faculty, may learn hence 
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not only the ſum and ſubſtance of thoſe more 
voluminous lectures, but alſo numberleſs impor- 
tant and uſetul diſcoveries, made within the 
fourth of an age paſt, ſince thoſe lectures were 
cloſed ; communicated to the public by our 
learned author, and other eminent profeſſors in 
{everal parts of Europe. To render our author's 
ſenſe juit and plain, has often required more 
words than occur in the original; but 'tis more 

eligible to be well underſtood in two or three 
words, than to be doubtful or obſcure in one. 
Ve have allo taken the liberty to inſert a num- 
ber of conſiderable remarks, either philoſophi- 
cal or practical, as our own obſervations ſug- 
geſted them in the courſe of our verſion ; which 
with the Hiſtory and Noſology, have indeed 
ſoinewhat increaſed the bulk and price of the 
tyſtem, but neither, we hope, beyond propor- 
tionable meaſurcs of uſctul inſtruction and 
practical utility: at Icaſt our views in the whole 
were only to employ our leiſure hours in re- 
commending the beſt means we know, to the 
hands of thoſe who deſire to gain a true and 
uſcful knowledge of their profeſſion, in the 
molt plain, juſt, and eaſy manner. 
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AN 


HISTORICAL INTRODUCTION 


Concerning the 


ORIGIN and PROGRESS 
O F | 
PHYSIOLOGY and MEDICINE. 


F. I. TT will be readily allowed by the wiſer 
[| part of the world, that the trite pla- 
tonic adage, adviling man to a know- 
ledge of himſelf (yv4c6; (cavroy) ſtrikes more at 
the prieſt and phyſician, than the reſt of ſo- 
ciety; ſince the latter is obliged to carry his 
diſquiſttions much deeper than the curious 
painter or ſtatuary, even to the innermoſt or- 
ganizations and actions of each part, as far as 
armed ſenſe and found reaſon willi conduct him; 
in order to underſtand, or explain, every change 
and appearance reſulting from the body only, 
or from the body and mind corjunctly, whe- 
ther in a healthy or a diſeaſed ſtate: while the 
former, leſs concerned about the organizations 
of the body, or its mutual cdnnexions with the 
mind, advances much higher by the ſcale of 
natural and revcaled truth, in determining the 
Vol. I. a reli- 
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11 Progreſs of Phyſiolggy 
religious and moral ſtate of them both, either 
for the preſent or the future. Man then, is 
one diviſible eſſence, compounded of animal 
body and intellectual foul ; yet ſo that his iden- 
tity or perſonality refides in the laſt, as the ſupe- 
rior part, which 1s however incompleat, with- 
out a duly diſpoſed and organiſed body, as the 
medium of all her operations in life. It is 
enough, that we know ſhe 1s, becauſe ſhe ope- 
rates, "thinks, and reafons.; and that ſhe always 
will be, beraale ſhe is immaterial, therefore un- 
extended, and has no power not to be. As for 
the operations of the ſoul, after ſhe is ſeparated 
from the body by death, they muſt be purely 
intellectual; like thoſe of angels or ſpirits, and 
conſequently ſuch as we can have no notion of 
while ſhe 1s connected to body, without whoſe 
medium we can naturally have no perceptions, 
either of ouriclvcs or of an external world *. 

$. II. Our body then, in its primitive ate, 
is gradually built up, from gelatinous or ſlimy 
fluids, ſhooting out firſt into cob-web-like 
threads and plains, whereof the moſt part are 


by degrees moulded into two ſprings, which 


like thoſe of a watch, we ſhall diftinguiſh into 
(1.) the heart and ſanguiferous ſyſtem, as the 


fuſce or. main ſpring ; "and (2.) the encepbalon, 


and appended nervous ſyſtem, as the pendu- 


* [Ariſtot. 3. de part. anim. 5. & Cicero 1. Tuſc. 
qu: ae,! Anima fit animus, igniſve, neſcio: nec me 
pads neſcire quod neſciam.—non videtur, fed ex functio- 

mus deprenenditur [Apuleius de mundo]: eamque im- 
$134 ortalent eſſe, & ab interitu liberan [ Plato, 10. de re- 
pub,] Morte catent anime [ Ovid. 15. Metam.] 


lum- 


and of Medicine. Th 
lum-ſpring, or regulator. To theſe two ſprings 
there are ſubſervient, a ſet of correſponding hy- 
graulic wheels, or intermediate ſyſtematical 
organs, called viſcera, glands, &c. ſerving either 
to the faculty of nutrition, ſenſation, motion, 
or procreation, in their moſt extenſive latitudes: 
all which are moved or actuated by a fort of 
endleſs or circular chain of globular and albu- 
minous juices, intermixed all together in the 
heart and arteries; thence ſeparated into vari- 
ous forts and conſiſtencies, in different parts, 
and returned again (ſo much as are ſound of 
them) into commixture as at firſt, while the 
morbid or unſound parts are thrown off by cer- 
tain emunctories or out-lets, And this is the 
mort contracted or aggregated view that can 
be had of the human body, at once, conſidered 
as an animated and hygraulic automaton, 

F. III. It is therefore from the ſuperb and 
ſo much admired fabric of our body, as the 
immediate reſidence and interpreter of an im- 
mortal ſoul, that medicine properly begins to 
draw the firſt lines of her ample landſcape : for 
phyſic has been allowed by the wile men of all 
ages to begin where philoſophy ends ; and 
they nave equally granted, that all the lines of 
wide philoſopby center in him, whoſe animal 
boily 1s both the head and epitome of the whole 
terraqueous world *; to travel through and 
graphically deſcribe the numberleſs regions of 


* Une Porphyr. de vita Pythag. 0 ev0gwros uuns XoT- 
og. V. Plal. viii. 6. & Cicero. I. de egibuy Qui autem 
non dicam in hoiuine fed in omni cle algue terra ration? 
divinitus. 
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iv Progreſs of Phyſiology 
which, under health and diſeaſe, is the proper 
object of medicine. But here we often careſs 
and admire the deſpicable matter, inſtead of the 
infinitely wiſe form given to it by the fignet of 
omnipotency ; for if we do but reflect either 
upon its mucaginous origination, in the firſt 
months of pregnancy, before it has any ability 
to converſe with the foul, or upon its putrila- 
ginous diſſolution into an abominable vapour 
(into which a very few days of ſplendant ſun, 
in a hot climate, will wholly convert it, except 
the ſkeleton of bones) after it is thrown off, 
like a worn-out garment, from the celeſtial 
inhabitant ; we ſhall rather quit the matter for 
the form, and even make that only a ſtep to 
look up after the adorable ſignet, which firſt 
gave the admirable impreſſion. 

$. IV. Our primitive anceſtors, not yet ac- 
quainted with thoſe luxuries and abuſes of na- 
tural benefits, which were afterwards ſo much 
cultivated, and are now ſpread to the prejudice 
of human perfection throughout the world, 
lived contentedly on the tender roots and plants, 
of their own and nature's tillage, joined with 
the mealy pulſes or grain of the field, and en- 
riched by oily and ſucculent fruits of the tree 
and buſh *, The ſimplicity of their archi- 


* Gen. c. i. v. 29. & Cic. de nat. deor. & Offic. lib. 
1. Que in terra gignuntur, ad uſus hominum omnia crea- 
wit —Terra enim fata ſrugibus, & vario leguminum ge- 
nere gue maxima largitate fundit ea ferarumne an hominum 
cauſa gignere videtur © Quid de vitibus olivetiſque dicam. — 


Canum fide cullodia, tamqgue amans 'dominorum adulatio © 
Druid de bobus quorum ter ga ad onus; cervices ad jugum f c. 
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tecture, both as to cloathing and habitation, 
equalled that of their diet. A warm ſkin 
wiapped about their waiſt and ſhoulders, with 
another upon ſtubble, for their couch ; a natu- 
ral grot or cavern, ſheltered by an agreeable 
thicket, and bordering upon a refreſhing ſpring 
or rivulet, compleated the retinue of their ap- 
pare], and the orandeur of their hote!. They 
beſtowed their pride, envy, and intempcrance 
in labouring the earth, in training their flock, 
inft-ucting their children; and providing a little 
dinner or ſupper for chemſelves and cattle; 
which, next to their religious obligations, it 
was the height of their ambition to ſes ſafe and 
ſound, fleeping round them at night. This 
ſimplicity of life made them healthy, and 
even hardened to a proof, againſt the incle- 
mencies of air, aliments, and moſt diſtempers 
that now afflict the puny race of mankind; but 
could not ſecure them from wounds, bruiſes. 
burns, fractures, diſlocations, and other acci- 
dents that fo earneſtly call for chirurgical aid. 

V. Therefore as ſurgery, out of neceſſity, 
became the earlieſt as well as the molt ſenſible 
part of medicine; ſo anatomy, for the ſame 
reaſons, always followed cloſe to her heels: 
and both were obliged to make ſome figure in 
the world, before the {kill of phy licians could 
be called to the bar of practice. There is no 
room to doubt, but our firſt fathers were ſo 
wiſe and void of ſuperſtition, that if they hap- 
pened to break a bone, or diflocate a joint, they 
had a ready recourſe to the next dormitory or 
tomb, and conſulted the figures or connections 
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of the bones, to relieve themſelves; in the ſame 
manner as pain and neceſſity would inſtantly 
oblige them to try various ſubſtances for the re- 
lief of burns, wounds, &c. For theſe endea- 
vours for relief, we fee now ace exerted in 
every injured perſon, who knows nothing either 
of phyſic or ſurgery. The neceſſity which de- 

pendents are under, to confult their ſuperiors, 
for relief in all caſey of diſtreſs, made the oldeſt 
patriarchs, prielts, and princes, the wiſeſt ana- 
tomiſts, no leſs than the 8 ſurgeons and 
phyſicians. Some of theſe, who were oftener 
called upon for help, invited by 2 natural curio- 
ſity, no leſs than a deſire of being uſeful, and 
careſicd with the honours or rewards that at- 
tend on gratuity, doubtleſs took into his cuſto- 
dy the firſt natural ſkeleton, cither of man or 
beaſt, that fell in his way, cleanſed by the re- 
turning dews or rains, and lected or dried by 
the difiolving rays of the ſun. Thus began the 
carlieſt, and the cafieſt part of anatomy, oſteo- 
logy; which, with the fituations of the liga- 
ments, Joints, en tendons, and larger ex- 
ternal blood-ve ia made one of the molt uſe- 
ful and neeeffary branches of Prince!) v learning: 
to be employed in the murdering Wars, that 
ever plagued mankind from t! oY offspring 
of Adam. Thus the art of boning as yet 
chiefly chirurgical, and raiſed from repeated 
practices on the victims of inclement wars, or 
unavoidable accidents, was for many years 
lodged in the hands of a few elders, prieſts, 
and | ſchool-men, among the Hebrews and con- 
tiguous nations of che eaſt ; who taught it tra- 
ditionally 
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ditionally as a moſt uſeful branch of philoſo- 
phy, from the father or maſter to the fon or 
engaged pupil (Tracy): from which 
laſt a filial obedience and perpetual gratitude 
were ever ſolemnly enjoined and expected ; 
ſince the birth in arts, ſciences, and learning, 
appeared even of ſuperior value to that of ature, 
Examples of this are hereafter notable in he 
munificence of great Alexander, to his pre- 
ceptor Ariſtotle ; in the oath of allegiance pre- 
ſcribed by Hippocrates to his pupils, &c. | 

§. VI. Soon after the flood the art of hea'ing 
ſeems to have extended, together with monarchy, 
near Meſopotamia, under Phœbus king of Aſſy- 
ria; whence it{pread with arts and languages into 
MFgypt and Chaldea. For it appears by the 
chronographical monuments wrote concerning 
the affairs of Egypt, by order of king Ptolo- 
meus Philadelphus, under the care of the 
learned Manethus, of the ſacerdotal order, 
tranſcribed and handed down to us by the truſty 
Syncellus [of the eighth century, in his Greek 
hiſtory of the dynaſties of the kings of Ægypt, 
in whoſe antiquities he appears. greatly to have 
rivailed both Herodotus and Diodorus Siculus 
(pag. 54. and 56. cap. 6.] * That Mercurius, 
« firſt king of the Thebans, among other 
things, wrote books or eius upon anatomy ; 
1 Ir he was a phypicran.” EpovTa ISN ava- 
roαœl tro you w KC. "The fame is allo 
conlirmed to us by Clemens Alexandrinus, of 
equal credit, and near fix ages older that Syn- 
cellus; who tells us (Stromat. lib. 1. p. 634. b.). 
That out of forty two diſſertations left by 
a 4 | « Mer- 


vii Progreſs of Phyſiology 
« Mercurius, fix of them appertained to the 
« philoſophy of the Ægyptians; and the other 
fix related to the art of healing, of which 
the firſt was anatomical, % ai the conſt) nel ian 
« of the man body. * TEGITTS T's c M 
Jarxeuvys, It 18 therefore not without reaſon, 

faid by Pliny (I. 29. c. 2.), that the Agyptians 
claun phyſic as an art invented amongſt them. 
For this Merevrins flouriſhed ſoon after the 
death of Noah Gen. ix. 28.), a whole thoufand 
years before the A'culapian inventor of the 
Greeks (whoſe fon Machon, is by Homer 
(II. B.) mentioned at the ſackage of Troy); 
fiſteen ages before the times of Hippocrates, and 
near twenty before the days of Galen. 

F. VII. It is not to be wondered, that Mer- 
curius Agyptiacus ſhould have been ſo carly 
able to leave ſeveral volumina or ſkins upon 
anatomy in the temple of Memphis; if we 
conſider the opportunities thoſe had of know- 
ledge in the ſubject, who were often both pa- 
triarch, prieſt, azd king, as well as phyſician 
to their ſubjects. For under thoſe characters, 
there were many ample fountains laid open to 
them ; ſuch as (1.) the orthotom'a, or juſt 
manner of ſlaying, cutting, and preparing ani- 
mals for ſacrifice, taught by God to our firſt 
parents, and required by him from their ſuc- 
ceſſors, who learned it traditionally before Mo- 
ſes, and afterwards by præſcript, till at length the 
crucifixon of our Saviour ſet the emblem of him 
aſide Gen. c. iv. v. 4.). For it is not to be 
ſuppoſed, but Cain and Abel were fully in- 
ted by their fati.er in all points required to 
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a juſt adminiſtration of ſacrifice; otherwiſe 
God would not have refuſed to take by fire 
from heaven the offering of the former, for of- 
fending him by a wilful concupiſcence, in not 
ſacrificing the beſt of his produce; for which, 
and maliciouſly murdering his brother, as 
God's favourite, and a type of our Saviour ; 
he Cain was cut off from the family of Adam, 
as a type of the unbelieving Jews, and deſtined 
to be accidentally ſhot from Lamech (Gen. iv. 
23.).---(2.) From the ſuperſtitious and flowly- 
dreaming inſpections of t:12 internal parts of 
animals ſacrificed to idols by Gentiles ; which 
was probably a very early corruption made by 
ſome of the deicendants of Noah.---(3.) From 
the dextrous killing, cutting-up, and diſplaying 
to advantage the ſeveral parts of large animals, 
by the art of butchery ; which ſoon became a 
profeſſion, aſter a licence was given by God 
for men to eat fleſh, in the days of Noah (Gen. 
ix. 4.).---(4.) From the care which all princes 
and great men took to have their predeceſſors 
accurately embalmed ; which muſt have been 
executed with very great exactneſs, ſince we 
are told (Gen. I. 2. and 3.) in the original, that 
ſeveral phyſicians were employed forty days iti 
embalming Jacob Iſracl; and that this was 
the uſual time for them to be employed in ſuch 
a work *.---And laſtly, (5.) from the frequent 
and ample wounds that ever befel men, either 
accidentally or in wars: which laſt gave even 
to philoſophers very juſt notions of anatomy, 
ſince the learned Galen himſelf admires and 
prailes (de uſu part. 4. 14.) the great know- 

ledge 
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ledge and {kill of the poet Homer, who wrote 
about nine or ten ages before himſelf, and be- 
tore chriſtianity. See ſeveral elegant flowers of 
anatomy in his Iliad. Lib. iv. ver. 517, & ſeq. 
Lib. v. ver. 65, & ſeq.---Lib. v. ver. 30 5, & 
ſeq.-Lib. xi. ver. 577.---Lib. x1. ver. 384. 
CC. 


REMARK. 
* The great recorder of antiquity, Herodotus 


(Euterpe. cap. 87. & 88.), who wrote his hiſtory 
near five ages before chriſtianity, deſcribes three 
methods of embalming in uſe among the Agypti- 
ans, of which oaly one could be of any conſiderable 
ſervice to anatomy; which we ſhall therefore de- 
ſcribe, without preſuming to determine whether it 
be the fame with that practiſed upon Jacob, Jo- 
ſeph (Gen. l. ver. 2. & 3.---tb. ver. 25. ult.), and 
the other patriarchs, or not.“ Firſt the director, 
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having laid out the body, and marked how far 
the cutter was to open the left ſide; this laſt ex- 
tracted the brain through the noſtrils, and cut 
throw the marked fide with an Egyptian 
pebble : which being effected, he immediately 
took to his heels; becauſe thereupon it was 
cuſtomary for thoſe preſent to cure him, and 
through Rones after him. Next came thoſe 
called the curers, ſalters, and anointers of the 


body, as they were moſt eſteemed in their pro- 
feſſions; and now one of theſe extracted the 


guts, and other viſcera of the body, except the 
— * 5 . . 

heart and kidneys, through the inciſion that had 
been made: after this, another waſhed the ven- 
ters with Phoenician wine, charged with per- 
fumes; and chen the body, thus waſted, was 
ſucceſſively anointed for the ſpace of thirty days, 


* with baliam of the cedar- tree, and other coſtly 


preiervatives : next, the ſtomach and guts, 
which 
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which had been before extracted, were ſtuffed 
« with myrrh, caſſia-wood, and other perfumes 
« (except incenſe or frankincenſe), and then ſewed 
« up in the body, which they now ſalted with 
&« nitre” [i. e. a ſalt of the ancients, more lixivial 
or like pot-aſh than our nitre] © for the ſpace of 
« ſeventy days, as the longeſt term that the bod 

e could bear the ſalt. This time being elapſed, 
c the waſhed body is next rolled up in fine linen 
c ſwaths, ſpread like a pluiſter with gums, which 
the Egyptians generally uſe inſtead of glue. Be- 
ing thus covered to a jult thickneſs, they make 
a hollow image or cafe of woud, correſpond- 
ing to the dead original; which being thus in- 
cloſed, they repoſit in ſome cloſer or cell of a 


chamber,” [or funeral dormitory] “ ſtanding 
upright on its icet.“ 


c 


** 


cc 
cc 
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2. Thus ſmall, rude, and natural (n*. 1. ſu- 
pra) was the birth of thoſe now copious and 
myſtical profeſſions we call anatomy and medi- 
cine, ſeen amongſt the earlieſt offsprings of ne- 
ceſſity; which latter part, medicine, had its 
firſt rudiments laid by (1.) accident; (2.) in- 
ſtinct, and (3.) promiſcuous experiment.---By 
accident, we mean the diſcovery of medicines 
undetignedly made, like what we are told b 
M. Geofrey of the celebrated bark; viz. that a 
number of the trees being blown down into an 
adjacent lake, gave ſuch a bitter tincture to the 
water, that no perſons would uſe it, nor any 
cattle drluk it: till at length an Indian, urged 
with ſevere thirſt, in an intermittent fever, ca- 
gerly took two or three large draughts, which 
cured his diſtemper, and gave ſuch repute to 
the waters, that they were ſoon exhauſted; 


and 
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and when the lake, filled by the next rains, 
was found without its bitterneſs and virtues TS + 
was concluded they both arofe from the mace- 
rated trees which had been formerly blown 
into it, as indeed they were ſoon convinced by 
experiment. By 2-/{in57 we mean that diſcre- 
tion, which in different degrees is diffuſed 
through all animals, directing them to chooſe 
what is good, and avoid whatever is evil or 
deſtructive to them; which faculty 1s poſſeſſed 
by man in a degree far ſuperior to the reſt of 
the animal creation. We fee the fond and 
familiar beaſt we call a dog, having a ſenſible 
membranous ſtomach like that of ourlſeives, 
with a much more ſharp or corroding ſaliva 
and ſtomach juice, will naturally endeavour to 
ailay his hungry pain by the fiſt (even dr) 
bone that comes in his way, reducible to the 
grinding powers of his teeth, and makes it more 
an abſorbent to acrimony, than a matter of 
nourithment; whence the dry chalky faces 
tizence left, called album græcum. The ſame 
does ihe Gee e with flates, chalk, 
Wall, aides, &c. from an offending acid and 
debility. But if putrid fleſh makes an offend- 
ing alcaly on the ſtomach of dog or cat, they 
naturally fall to cating of aceſcent grals, &c. 
In feveis alſo, nature reje ts what 1s pad, and 
generally craves for What is fal utary to the 
c:ittemper.---By promilcugus exprzment, We 
i:rend remedics found by baity or indiſcriminate 
ryals, not pointed out by flow reaton or in- 
untinck; as, e. g. if a peaiant cuts or burns his 
finger, a number of odd things (that come firſt 
ro 
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to hand) are immediate'y applied, and thoſe 
which hurt or heal are accordingly remarked. 
In this way many valuable remedies have been 
firſt found by vulgar hands, that have come af- 
terwards to a better uſe under the higheſt in 
our profeſſion ; to inftance only in ſome late 
lixivial medicines for the ſtone or gravel, &c. 
In this manner, accident, inſtinct, and looſe 
experiment drew ſome of the firſt lines of 
phyſic ; improved afterwards by degrees into a 
profeſſion, like other human arts and ſciences. 

3. Afterwards phyſic went on improving 
among the Grecks, in a much more ſenſible 
way, viz: (I.) by expoſing their ſick in the moſt 
public ways and markets *, obliging paſſengers 
to aſk about their diſtempers, and inform them 
if they had known any thing ſerviceable in the 
like caſes; (2.) by appointing certain perſons 
(chiefly prieſts from the temples of Apollo and 
Aſculapius, as the molt learned and able), to 
practiſe in the diſeaſes of ſome one part, as the 
eye, car, &c. by which ſuch gained much 
wealth and honour to their families, within 
which they hoarded and cramped up the art; (3. 
by writing down privately each their particular 
obſervations (n?. 1. ſupra), philoſophical, ana- 
tomical, or medical ; and by regiſtering puh- 
lickly the principal remedies that had been 
found uſcful, upon tables in the pillars and 


* /Egrotos ſuvs in publico proponebant, vt prætereun— 
tium quivis, ſi quid vel ipſe eodem morbo corflitatus vel 
ſimdliter laboranti opitulatus medelæ noſſet, id ægrotanti 
ſignificatet. Plutarch. lat. viveud, 


Walls 
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walls of thoſe temples +, which were peculi- 
arly dedicated to their phyſical deities, Apollo, 
and Aiculapins. A fragment of one of theſe 
Greek tables, {till preſerved at Rome, and pub- 
liſhed in the collections of Gruterus, runs thus: 


Lucius being afflicted with a pain in his fide, 


© implored the aſſiſtance of the God Aiſcula- 
« pius; whereupon the oracle directed him 
eto go to the altar, to take ſome of the aſhes, 
mix them with wine, and apply them to the 
aching-ſide : which done, he grew well, 
e and gave thanks to the god, and his health 
* to the ſervice of his country.” Wood aſhes 
ſteeped in wine would doubtleſs form a ſucce- 
daneum to what we now call opodeltoch; and 
be of uſe to rheumatic pains of the fide, or 
other parts. Sometimes, in caſes of ſterility 
and weakneſs, they were ordered to put a 
hatchet or ſome iron inſtrument in the cleft of 
a recent oak, and take the crocus or ruſt formed 
upon it by the aſtringent, ſubacid ſap, &c. 
Thus the {aid temples were a fort of hoſpitals, 
to which the ſick repaired fo: advice; which 
they here received, either in dreams or by ear, 
whenever the devil or his prieſts thought fit to 
make their diſcloſures; Which they often did 
to the beſt of their power, in order to inx thole 
honours and worſhips upon themſelves, which 
were due only to almighty God, 

Thus went on paylic, 1 Mmproving in the 
hands of prieſts, and a tew Greck philoſophers, 


cc 


cc - 


* 1 dea, nunc ſuccurre mihi, nam poſſe mederi, 
picta docet templis, mulia tabelia tuis. Tibuit, lib. I, 
eleg. 13. 
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which laſt had ſchools, chiefly phyſical, at 
Rhodes, Coos, Cnidos, and Epidaurus, where 
Pythagoras, Heraclitus, and Democritus were 
for ſome time teachers: but the moſt conſi- 
derable of them was the ſchool of Cos, in the 
iland Coos; where Herodicus, who intro- 
duced the gymnaſia or exerciſes into medicine, 
and his ſon, the great Hippocrates *, were edu- 
cated. And this leads us to the birth or ſecond 
zra of phyſic, which now, too perfect and formi- 
dable to be any longer confined within the womb 
of philoſophy, loudly called for ſome hand to 
deliver her from the cramping chains and ſecret 
cabinets of ſelect prieſts, philoſophers, and to- 
pical practiſers; that ſhe might come freely 
abroad as a liberal ſcience, to improve know- 
ledge, and be improved herſelf, under no other re- 
ſtraints than thoſe of invariable truth and com- 
mon utility, This taſk then was reſerved to 
tlie great Hippocrates, from whoſe time we 
date the genuine nativity of phyſic, in all her 
branches; from whence forward, to the midſt 
of the laſt century, we date her puerile growth 


* Eſculapius, quoniam adhuc rudem & vulgarem hanc 
ſcientiam paulo ſubtilius excoluit, in deorum numerum 
receptus eft. Hujus deinde duo filii Podalarius & Ma- 
chaon Bello T rojano ducem Agamemnonem ſequuti non 
mediocrem opem commilitonibus ſuis attulerunt. Homer. 
Il. b.--Democriti autem diſcipulus, Hippocrates Cous, pri- 
mus quidem ex omnibus memoria dignis ab ſtudio ſapien- 
tie diſciplinam hanc ſeparavit. Celſus in pref.— Hippo- 
crati honores, quos Herculi, decrevit Græcia. Plin. 7. 
37. Medicinam quæ a Trojanis temporibus in nocte den- 
ima latucrat, uſque ad Peloponneſiacum bellum, revo- 


cavit in lucem; & inſtituit hanc quz Clinicen yocatur. 
Plin. lib. 29. b. 1. 
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and minority; when our Britiſh Hippocrates 
qualified her to plead rationally and juſtly in 
all her cauſes: and being now near the ſum- 
mit of her perfeCtion, the preſent poſture of 
affairs in the medical world, leave me in ſome 
doubt, whether we are not ſhortly to expect 
her declenſion. 

$. VIII. The firſt inventor or reſtorer of 
medicine among the Greeks, is ſaid to have 
been Apollo; one of whole ſons or ſucceſſors, 
Aſculapius, came the next to him in honours 
and repute, for conſiderably improving or en- 
larging the bounds of healing; which from the 
time that this laſt great profeſſor was killed by 
a clap of thunder, ſuffered a fort of extinction 
or interregnum for near 500 years; 'till in the 
reign of the wiſe Perſian king Artaxerxes, it 
was again reſtored, by the ſplendour of Hippo- 
crates, one of the ſaid Aſclepian or Æſculapian 
family, in the iſland Coos. Iſidorus Hiſpalen- 
ſis. Orig. iv. 3. 4.] He renewed the divine ho- 
nours tributary to his inventive anceſtors, Apollo 
and AÆſculapius, by conſecrating temples to 
their ſervice, in which the moſt ſucceſsful re- 
medies for diſcaſes were recorded : and when 
thoſe temples were afterwards deſtroyed by fire, 
he with great judgment reduced his collections 
into a liberal ſyſtem; and firſt inſtituted the 
clinical or bed- ide practice, that has ever ſince 
been followed, inſtead of obliging the ſick or 
injured to repair for help to the temples, | Plt- 
nius ſecundus, hiſt. nat. 29. 1.] Thus phyſic, 
invented by poll, and amplified by AÆſcula- 
Pius, was at length perfected among bh Greeks, 


by 
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by their ſucceſſor 71:ppocrates ; fo- which he 
had equally with his anceſtors, divine honours 
paid to his memory, by the paganiſm of thoſe 
days and countries: to which Celſus, his Latin 
imitator, four ages aſter, juſt before Chriſtianity, 
underthe emperor Juſtus, readily ſubſcribes him-. 
ſelf (in pref. lib. 1.) ; for that Hippocrates had 
firſt ſeparated phyſic from polymathy, and ge- 
nerouſly communicated its precepts, reduced to 
a plain ſyſtem, which his anceſtors had con- 
cealed or reſtrained within their own families *. 

2. Pauſanius, the Grecian, who lived after 
Celſus at Rome, in the ſecond age of chriſtia- 
nity, in the tenth book of his deſcriptions of 
Greece; tells us, that among other preſents to 
the delphic temple of Apollo, there was kept 
one, given by Hippocrates, and of a very great 
antiquity ; being the figure of a man in braſs, 
waſted even to the bones by a conſumption.--- 
In this probably might be ſeen ſome of the ear- 
lieſt and juſteſt lines of anatomy, as ſhe had 
as yet appeared to the anceſtors of Hippocrates. 

3. This laſt father and glory of medicine, 
ſuch, not only to his learned countrymen the 
Greeks, but to all more remote and leſs po- 
| liſhed nations, and even to all diſtant ages, ſo 
long as phyſic herſelf ſhall ſubſiſt; was deſcend- 
ed from the fame name in the phyſical line, 
from Aſculapius (n*. 1. ſup.) born an. mundi 
3512, in the city of Cos, of the iſland Coos, 
near the Attic continent ; and flouriſhed in the 
adjacent countries, about five ages before the 
coming of our ſaviour. Hippocrates, like other 
great genuiſes, ſet out even young, in his pro- 
| V. loc. citat, ſub. p. xv. 


Vol. I. b feſſion; | 
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feſſion; and having quickly accompliſhed his 
ſtudies in philology, rhetoric and logic, under 
Gorgias Leontius; in geometry, aſtronomy, 
and philolophy, under Democritus of Abdera z 
and in all the branches of medici, nder his 
two great medical anceſtors, his grand-father 
Hippocrates, and his father Heraclides, who 
were deſcended the 14th family, in right 
line from the two ſons of Aſculapius, dali- 
rius and Machaon, (mentioned as princes by 
Homer, at the ſackage of Troy; and after pro- 
motcd, the former to be king of Cari, in the 
leſſer Aſia; and the latter ſovereign of Meſene, 
included as a peninſula betwixt the Tygris and 
Euphrates, in the Babilonic part of Aſia.). He 
ſpent ſome of his days in the academical diſci- 
plination of medical youths, in his native city, 
where an Æſculapian muſæum had been erect- 
ed by his anceſtors to teach them; for whom 


he preſcribed didactical aphoriſms, before he 


wrote his ſyſtem, and before the conflagration 
of the medical temples (n?. 1. ſup.) ; but the 
majority of his life was ſpent, like that of the 
other great phyſicians and philoſophers of thoſe 
times, perpetually itinerant. 

4. Although he was archiater to Perdicas 
king of Macedon, courted and careſſed by all 
the greateſt kings, princes, and philoſophers of 
his day; yet he always appeared as the grave 
and plain ſophiſt, wore a fort of cowl or ca- 
puce for the conveniency of travelling, and 
ſpared no labours by land or fea, to relieve 
the calamities of his country. He always 
held ſuch a ſtrict regard for the principles 3 

| trutn, 
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truth, honour, and the moral ceconomy of his 


wiſe miſtreſs, nature, as gave him a laudable 
contempt over the wealth, pleaſures, and ho- 


;nours of the great; which, with his learned 


works, amicable and humane diſpoſition to 
people of all ranks, have left him a glorious 
memory, untainted with the uſual pagan cor- 
ruptions. His inceſſant travels through all 
parts of Macedonia, Thrice, and Theſſalia, 
were equally uſeful to his country, as enter- 
taining and inſtructive to himſelf; becauſe he 
always kept a journal, into which he tranſcribed 
all adverfaria or obſervations that appeared wor- 
thy of notice: although this gave occaſion for 
thoſe who envied his great character, to ſuſpect, 


and even to ſay, that he procured the confla- 


gration of the public library belonging to the 
phyſic- ſchool of Cnidos ; becauſe having thus 
ſecured its flowers, he might the better ſend them 
out to the world, as thoſe of his own growth 
or culture; which was in reality a malicious ca- 
calumny, for having eſpouſed the cauſe of 
truth, in oppoſition to the falſe dogmata taught 
by that ſchool, who judged every diſeaſe that 
occurred to be of a new kind. 
5. Many of his adverſaria were probably col- 
lected from the inſcriptions, temples, philoſo- 
hers, and phyſicians viſited in his tours; but 
ill the bulk mult be aſcribed to his own great 
genins and extenſive practice ; for by his own 
confeſſlon, © He never travelled or entered any 
* houſc but when he had a call to ſuccour the 
« diſtreſſed.“ His magnanimity and patriot love 
appeared remarkably in refuſing to aſſiſt Ar- 
b 2 taxerxes 
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taxerxes in a plague that ravaged his army, 
who offered him a ſee of 15,000 guineas, with 
other honours and advantages; but he returned 
for anſwer to his Perſian majeſty, that he was 
too rich to accept honourably any proffers that 
could be made from barbarians, the declared 
enemies to Greece. He always inculcated cha- 
rity to his growing diſciples, by adviſing them 
to take up with the common neceſſaries of life, 
as a proper meaſure for their ambition; in 
which he ſet them a good example, by as readily 
attending the poor for nothing, as the rich for 
large ſums. This generous diſpoſition led him 
to refuſe a fee of 1500 guineas from the cit 
of Abdera, for a viſit to their great philoſopher 
and ſenator Democritus, ſuſpected of madnels, 
to whom he had been formerly a pupil in Phi- 
loſophiy. Macrobius ſays of him, that he could 
neither deceive, nor be deceived. His charity 
gained him from every body the love of a fa- 
ther ; and his merits raiſed him more than all 
the honours that are due to mortal man. The 
people of Argos erected a ſtatue of gold to his 
memory ; and thoſe of Athens ordered for him 
crowns of the fame metal. The two greateſt 
men of the ſucceeding age, Plato and Ariſtotle, 
propoſed him as a pattern to form themſelves 
by; and Ariſtotle choſe his ſtile to be a rule 
for his writings ; which has made him more 
conciſe and methodical than Plato. 

6. But at length, m a very advanced age, 
the great Hippocrates himielf was cruſhed in 
Theſſalia, by the jaws of the common de- 
vourer, from whom he had reſcued multitudes; 
and 
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and was emtombed with due honours in the 
way betwixt Lariſſa and Gortona. Every where, 
for a long time after his death, Hippocrates had 
idol ſacrifices offered to him; even much againſt 
his natural inclinations, which declared for no 
other ſacrifice than that of diligent ſtudy in his 
writings, and a careful tryal of their truth and 
reaſonableneſs in practice. What a pagan 
phyſician writes to his friend Eucrates, is re- 
markable to this purpoſe. I have, ſays he, a bra- 
zen Hippocrates, of near a cubit in length, 
who when the lamp before him is out, takes 
a tour all round my houſe, rattling and rum- 
maging over all my boxes, mixing or jumbling 
together my medicines, throwing open my 
doors, &c. and this, more eſpecially if we de- 
lay the annual ſacrifice that is uſually made to 
him. I muſt therefore declare that Hippo- 
crates the phyſician ſtill requires ſacrifice, and 
is highly diſpleaſed at neglecting the feſtivals of 
divine worſhip to him, when the ſtated ſeaſon 
returns: but he takes it kindly enough to be a 
gueſt in the feaſtings, to have his head crowned, 
and a libation of wine or mead poured out to 
bim. -For the principal parts of this life of 
Hippocrates, we are beholden to the learned 
Sieur A. Dacier | in his elegant verſion of ſe- 


veral of the moſt uſeful books of Hippocrates : 


entitled OEuvres d Hippocrates, &c. 12%. Par.]. 
But his writings we ſhall mention more parti- 
cularly hereafter. 

$. 9. The works of Hippocrates are indeed 
as much ſuperior in point of merit, as they are 
prior in point of time to thoſe of his kinſman 
b 3 Ariſtotle ; 
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Ariſtotle; who was born near a quarter of an age 
after his deceaſed anceſtor, and illuſtrious pattern 
to him for learning, ant, Chriſt. an. 384: being 
the ſon of Nichomachus, phyſician to the great 
Alexandei's grand- father, Amintas; and directly 
deſcended in the Æſculapian line. But Ariſtotle 
being leſt early an orphan, the appetites of his 
youth miſled him from his ſtudies, and ſoon 
ſquandered his eſtate, which obliged him to 
take the military character; but that ill ſuiting 
his genius, was ſoon relinquiſhed to renew the 
purſuit of his philoſophical ſtudies at Athens, 
where he 1 ſaid to have been under Plato from 
the age of 1 to 37; during which time good 
part of his living was gained by vending per- 
tumes, and medical noſtrums, his patrimony 
being now entirely exhauſted. Here, laying 
aſide all indulgencies for that of cloſe ſtudy, 
with eating little, and fleeping lets, he ſoon got 
a-head of the Platonic ſchool ; and gained him- 
ſelf a reputation, that after the deceaſe of Plato, 
reached the ear of king Philip of Macedon, 


who made him praceptor to his ſon, the great 


Alexander, then about 14; whoſe education, 
in all parts of polymathy, Ariſtotle compleated 
in about eight years. Being afterwards ſul- 
pected of partaking in a conſpiracy againſt his 
young matter, all favours ceaſed from that 
quarter, and obliged him to return to the ly- 
ceum or ſchools of Athens, which were now 
given to him by the magiſtrates, that he might 
fill the chair of the 3 Plato, to which 
he ſoon had a famous concourſe of ſtudents. 
After this, the diſpleaſures of Alexander wore 


off, 
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off, and by degrees turned into munificent pre- 
ſents and aſſiſtances, that greatly conduced to 
the perfection of philoſophy, and the comple- 
tion of Ariſtotle's ample works; which have 
been ſince made the ſtandard of philoiophy, 


through all ages, as thoſe of Hippocrates were 


for phyſic, until the beginning of the laſt cen- 
tury, when the face of both received a piodi- 
gious metamorphoſis for the better, by a diſco- 
very of the circulation, and a chain of im- 
provements in mechanical knowledge. The 
works of Ariſtotle were left at his death to his 
diſciple Theophraſtus, with a charge never to 
publiſh them. The executors of Theophraſtus 
buried them under ground, and after they had 
ſo lain near a couple of ages, they were found 
diverſely, bought and fold, and in great danger 
of periſhing, until Andronicus of Rhodes, a 
little before the appearance of chriſtianity, got 
them fair copied, and diſpoſed in good order ; 
from which time, the doctrines of Ariſtotle 
flouriſhed, and gradually ſpread at Rome, un- 
der all the Cæſars, and ſeveral of their ſucceſ- 
ſors. The church, indeed, at firſt ſuſpected 
them of too much libertiniſm, until St. Jerom, 
and St. Auguſtin, cleared them of it. In the 
fixth age, Bœtius turned him into Latin; and 
in the eighth century, Damaſcen commented 
him, and reduced him to an abridgment. In the 
dawn of the 13th age, his works being abuſed 
to countenance wicked opinions, cauſed the 
church to ſuppreſs them, until they were again 


approved and reſtored to the univerſities of 


Europe by pope Urban V. in 1366, and Nico- 
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las V. in 1448. ſince when they have reigned uni- 
verſally, down to the middle of the laſt century. 

2. Under the reign of the great Alexander, 
when all branches of polymathy were taught 
by the ſame præceptor, and in tolerable per- 
fection; his wiſe tutor Ariſtotle ſeems to have 
firſt made an offset of philoſophy, from the 
other branches of the great polymathic tree, 
and likewiſe to have made a partition betwixt 
philoſophy and philology; as Hippocrates had 
a few years before made a diviſion of phyſic 
from them both. Pliny tells (lib. 8. c. 16.), 
that at one time the munificent gratitude of 
Alexander to his wiſe maſter, devoted ſeveral 
thouſand perſons to his ſervices in natural hiſto- 
ry, and to the forwarding his voluminous works 
of philoſophy ; together with a ſum, which 
(according to Athenzus Deipnoſophiſtus, lib. 
9. c. 13.) appears indeed prodigious, in reſpect 
to the rate of money at that day; viz. doo ta- 
lents, equal to about 500,000 crowns ſterling. 
The laſt author therefore obſerves, it is no 
wonder that Ariſtotle ſhould be able to raiſe 
fifty volumes, upon the hiſtory of animals, 
from ſo ample a fund of wealth, with the ob- 
ſervations and helps of ſo many correſpondents, 
throughout all the regions of Aſia and Greece. 
Whatever advantages Ariſtotle might make of 
anatomical fragments from his predeceſſors 
(particularly Alcmæon, Empedocles, or even 
Democritus, and Hippocrates himſelf, who 
were but a few years before him), of which, 
however, there are no apparent ſigns ; he was 
yet certainly in as eminent a degree the prince 


of 
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of philoſophers, as Hippocrates was, in reſpect 
of phyſicians. The advances which the philo- 
ſopher gave to anatomy, though chiefly com- 
parative, are by no means inconſiderable; and 
although his books concerning the hiſtory and 
generation of animals have, in many places, ab- 
ſurdities, and even falſities, ſeemingly too groſs 
to be imputable to ſo learned an author : yet 
our great Harvey thought his time well be- 
ſtowed, both in reading and ſtudying of him, 
when he was employed on that ſubject. Among 
other particulars, you may ſee good hiſtories of 
generation, by the egg and incubation (Hiſt. 
lib. 6. cap. 3.). In the next book, he gives a 
true deſcription of the diſpoſition of the human 
fœtus, and the gradual completion of the orga- 
nized parts, ſo as to he evidently the founder 
of the anthropogenetical ſyſtem, which implies 
a ſucceſſive organization and appoſition of the 
parts, eſpouſed by his no leſs admirer than cor- 
rector Dr. Harvey himſelf, and now more 
largely proved and explained by ourſelves, in 
the preſent compendium, F. $57. 

$. 10. As Hippocrates laid only the firſt 
ſtones of anatomy, ſo his ſyſtem is proporti- 
onably the moſt ſcanty, and the leaſt uſeful; 
whence his viiceral anatomy would fall much 
ſhort of the compaſs of a good ſheet ; but as he 


appears to have excelled in the knowledge and 


practice of ſurgery, at leaſt as a director, ſo his 
accuracy and anatomical {kill appear more am- 
ply and evidently extended, in his accounts of 
the bones, joints, &c. that have a nearer alli- 
ance to aſſiſtances from the hand. As Hippo- 
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crates found it experimentally more inſtructive 
to himſelf, and ſalutiferous to his patients, to 
remark the naked facts, courſes, and operati- 
ons of nature, medicines, and diſeaſes them- 
ſelves, unmixed with precarious ſpeculations 
from any philoſophy ; ſo he appears no friend 
to any one theory, more than the evident and 
ſenſible qualities of heat and cold, denſe and 
rare, ſolid or fluid, &c. apparently connected 
to the objects under his enquiry. If this aver- 
ſion to theory will not entitle him to any ho- 
nour in founding the dogmatical or reaſoning 
ſect, we apprehend his ſyſtem has ſuffered no 
material loſs by it, unleſs the philoſophy of 
thoſe times had been more perfect: or even if 
his great ſucceſſor Galen had altogether purſued 
the ſame method, his works would have been 
doubtleſs as much more improved in their practi- 
cal uſctuineſs, as in their brevity. | 

2. His PRACTICE was generally to leave the 
whole courſe of the diſtemper to nature, under 
a due regimen, until ſome very urgent ſymptom 
or change called for his aſſiſtance; and then he 
as boldly attacked it by remedies, equally po- 
tent; ſuch as excefiive blood-lctting, ad deli- 
quium, exceſſive dofes of draſtic medicines, 
that both nit and purge, hot and cold bath- 
ing, cuppug, unctions, clyſters, &c. In acute 
diſeaſes, he relied principally on plenty of 
emulſions, hydromels, grewels, and a watery 
diet, giving cordials when the heat ſeemed too 
low, and bleeding, bathing the feet, &c. when 
it ran too high ; patiently waiting for the con- 
coction of the morbific matter, by the * 
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of nature, and as diligently watching the out- 
lets, to which it had a tendency, where he 
then always promoted the diſcharge, if it ſeem- 
ed to require aſſiſtance, from evacuants. He 
directs caſtor and myrrh for hyſteric fits, ſup- 
preſſed menſes, and moſt diſorders of women. 
He gives vinegar in quinſies, and ardent fevers, 
with hiccups, vomitings, phrenzy, peripneu- 
mony., and pleuriſy : alſo for viſcidities in 
chronics, dropſies, external pains, inflammati- 

ons, and cutaneous defedations, &c. Garlick 
for cold phlegm, and eryſipelas of the lungs. 
Alum to cure hæmorrhages, uterine diſcharges, 
and procure conception. Spices for phlegmatic 
diſtempers of women, and to promote the 
menſes. Recent ox-ga//, to looſen the bowels, 
kill worms, purge children, relieve dropfies, 
&c. Cantharides in drophes, and to provoke 
the menſes. Diet of cus in a jaundice, and 

to provoke conception. Long ab//inencies from 
food, for the cure of drophies, jaundice, diarr- 
hæas, gouty or rheumatic pains, aſthmas, and 
_ diſorders of the lungs, or ſpleen. Clyfers for 
pains, inflammations, and over-fulneſs in the 
head; dry, hot, and windy cholics, pains of 
the abdomen, womb, pleuriſy, fevers, Pains 
of the loins, &c. Concu//ions towards replacing 
the bones; and to the d ſcovering of confined 
pus or matter. Cufpprng for pains in the head 
and eyes, bruiſes, peripneumony, pains of the 
hip and other parts. Elaterium to purge bile, 
expel the fœtus, or purge in cancers, ulcers, 
jaundice, fore-throat, &. Frictions, with oil, 
to ſtrengthen weak joints, and relax {tiff ones. 
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Cold-bath, for faintings and hyſteric fits, re- 
ſtrain the menſes, prevent miſcarriage, rheu- 
matic pains, &c. but to be cautiouſſy avoided 
in diſorders of the lungs and liver, tabes, &c. 
Ga'lbanum, as a uterine medicine, and an ex- 
pectorant in a peripneumony. Juniper-berries, 
to provoke urine. He calls eggs lac pulli; and 
adviſeth af/-s-mzlk in exceſſive fluxes from the 
bowels, or womb; for ſlow-fevers, conſumpti- 
ons-purulent, diſorders of the lungs, gout, &c. 
Lintſeed i in wounds and ulcerations ; and out-. 
wardly in emollient anodyne fotus's. Sower 
oranges, or ſmelling-apples, in drinks for fevers, 
Meconinum for exceſſive fluxes and pains of the 
uterus. Honey as a reſolvent in fevers and 
phlegmons ; as a pectoral in coughs, and a 
laxative in clyſters. Mint as a cordial and a 
ſtomachic ; for jaundice, and vomitings, &c. 
Myrrh, for moſt diſorders of the ſtomach, and 
menſes ; and to cleanſe ulcerations in the mouth, 
gums, and other parts. Nitre from Kgypt 
(rediſh, and more lixivial than ours), for quin- 
ſies, pleuriſies, gouty and rheumatic pains; alfo 
to purge phlegm from the bowels, water in 
an anaſarca; for ſcirrhoſities in the womb, or 
elſewhere. Origanum for cold-phlegm, drop- 
ſies, jaundice, &c. Eggs, their whites to be 
ven in fevers, not ardent, in the drinks; and 
their yolks for coughs in children, exceſſive 
uterine fluxes, &c. Poppy- juice for hyſteric 
pains, and convulſive diforders, hectic fevers, 
fluxes of the bowels, &c. The water from 
pitch or tar, and the pitch or tar itſelf, inwardly 
for ulcers, to expel water from the wamb, &c. 
Pepper, 
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Pepper, topically for the tooth. ach, and for 
cramps. Cerus of lead, for diſorders of the 
eyes, ſkin, and ſharp ulcerations. Penny-royal, 
for fevers, and hyſterical diſorders. Reſin of 
turpentine, for inward ulcerations, and exceſſive 
fluxes, uterine, &c. Roſe-leaves, for a diarrhea, 
diabetes, and uterine relaxations. Elder-berries, 
to purge, in dropſies and uterine diſorders, 
Scammony, root and juice, to purge in hip-gout, 
Jaundice, nephritic complaints, &c. Squill, to 
purge in uterine and pthiſical caſes.---Tapprng, 
for a dropſy, and empyema. Whey-arinking, 
for the cure of ulcerations, conſumptions, fe- 
vers and gouts. Afa-ferida, for hyſterics, pe- 
ripneumony, pleuriſy, jaundice, &c. and in a 
larger doſe to purge bile. Sulphur, for ulcers, 
pulmonary and cutaneous diſorders. Frankin- 
cenſe, for ulcerations, puerile aſthma's, ſtomachic 
and uterine diſorders, Venæ: ſection, with a 
large orifice to relieve diſtending pains of the 
head, eyes, throat, ſides, oppreſſions at the 
heart, and mouth of the ſtomach, ſuppreſſed 
urine, &c. but to be omitted when the pains 
are to be ſuppurated, &c. 
3. This may ſuffice to give us ſome notions 
of the chief articles in the materia medica of 
Hippocrates, with the uſes to which he applied 
them; and this, we ſee generally in a confor- 
mity with our practice at the preſent day. His 
phyſiological and noſological {kill were till 
much more ſuperior. He had a happy readi- 
neſs and ſharpneſs of penetration into the ſtate 
of a patient and his ditorder, from all collateral 
ſymptoms; by which, and from long obſerva- 


tion, 
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tion, he was almoſt infallible in his preſages of 
their criſes, turns, and future events. In points 
of ſurgery, himſelf and his Latin imitator or 
tranſcriber, Celſus, have both of them per- 
formed to a wonder. His morbid caſes or 
hiſtories are fully and moſt accurately ſtated ; 
and with ſuch an impartiality to truth and in- 
tereſt, that few, if any, can be ſince compared 
to him; for he does not ſcruple to own the 
leaſt cireumſta ces of his unſucceſsful practices. 
His aphoriſms, engliſhed by Dr. Sprengal, with 
his tracts upon regimen of the non-naturals 
(elegantly turned into French by Sieur. A. Da- 
cier, and in part engliſhed by Dr. Clifton), 
avid not only the beſt part of his practice, 
but are filled with a ſenſible philoſophy, con- 
cording with the circulation, and able to endure 
the teſt of the preſent and future ages; as you 
may ſee plainly in the nervous, uſeful, and ſevere 
tryals to which Dr. Gorter has lately ſubjected 
each of his aphoriſms, in point of found prac- 
tice. V. Comment. in Aphor. Hippoc. Lug: 
Bat. 4to. 1740. & ſeq. 

4. He juſtly, with ourſelves, divides the bo- 
dy into retaining ſolids (ra Tara), and in- 
cluded fluids (Ta MTXCHEWR) 3 under which laſt, 
he ranks the (gore) movers of the body and 
mind, now called nervous ſpirits. He diſtin- 
guithes the red blood from the yellow and wa- 

tery {erum ; and obſerves, that in the firſt there 
is contained a fibrous ſubſtance, which being 
drawn out fiom it, the reſt will not congeal. 
He appears plainly to have known the per{pi- 
ration, exhalation and! inhalation, that obtains 
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through all parts of the body; on which Dr. 
Kaw (a relation of our great Boerhaave's) has 
given us a profeſſed, elegant, and uſeful treatiſe, 
entitled Perſpiratio Hippocratica. And it is no 
leſs plain, that he knew the blood and juices 
had a circum rotation or return through the ſe- 
veral parts of the body; although he knew not 
how or which way it was carried on, by the 
nature and organizations of them. See the re- 
markable paſſage in lib. de inſomnus, n“. 13. 
But ſince either abridgments, or whole co- 

ies of ſo conſiderable an author, are in the 
. of almoſt every one of the profeſſion; in- 
ſtead of further details, we refer them to the 
original; of which the late Venice edition, 
1737, tranſlated by Cornaro, is the moſt uſeful, 
to a novice or a buſy practitioner, on account of 
two indexes, each as big as the original work; 
which is here turned (1.) into a ſyſtem in al- 
phabetic order, by Marinelli; (2.) a concord- 
ance, or index, by P. M. Pinus. 

F. Only we ſhall by the way remark one 
thing ſurpriſing to ſome, why in the midſt of 
fo accurate attention to all the other ſigns, both 
diagnoſtic and prognoſtic, that are at this da 
regarded by the greateſt phyſicians all over 
Europe, Hippocrates ſhould have taken fo little 
notice of the pulſe, as barely to. mention it in 
a very few places. 'To this we anſwer, that 
bis cloſe repeated and ingenious obſervation of 
reſpiration &, (now commonly as much ne- 
glected, as the pulſe was by him) in regard to 
its magnitude, frequency, ſtrength, facility, 
&c. with their degrees and oppolites, ſhowed 

both 
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both to his eye and ear, all and more of the 
ſame inſtructions than he could learn from the 
pulſe ; which being only a conſequence of the 
former, and of the ſame import, eaſily fluctu- 
| ating or deceptive in various parts, and under 
various influences, he often neglected it as lefs 
to be truſted, and not fo apt to ſurpriſe or ſound 
his fame in predictions : although he has left 
us enough to ſhow, that he conſulted the pulſe 


of the arteries, as a ſign in all ſuch caſes as he 
Judged to require it. 


REMARK. 


Here I muſt confeſs, that although I cannot 
aquieſce with the learned Dr. Nicholls, in his late 
elegant prelection, de anima medica, Lond. 4to. 
1750. in allowing the mind any other operation 
upon the body than what is re-aCtional, directive 
and conformable to the impreſſions which the body 
itſelf, firſt organized, conveys to her, ſo as to de- 
termine her re- action, which in conſcious changes 
we call the will; yet I muſt own, that an after- 
thought, upon what in my younger days ſeemed 
an abſurdity, has made me admire the wiſdom of the 
ancients, 1n giving the ſame name to the diaphragm 
(Pewes), which is uſed to denote the mind, of whoſe 
various ftates or conditions it is no leſs an index than 
to thoſe of the body. For this part is actuated by 
the common ſpring of nature, the atmoſphere, at 
the birth, before there are any powersof will, to which 
it afterwards pays certain degrees of obedience. 
This part appears to be the regulator of the heart, 
and by that alſo of the encephalon, and by both of 
the bodily affections or impreſſions upon the con- 
ſcious mind; and this even on the firſt day of birth, 
long before ſhe has any conſcious determinati- 
ons of will; and on the laſt day of life, long after 
both will and conſciouſneſs have ceaſed : ſo on the 
; other 
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other hand, the re- acting mind returns her opera- 
tions primarily and principally by the nerves of 
theſe parts, to the reſt of the body, in producing 
all the morbid affections, aſcribed either to ele- 


* -yating, or depreſſing and ſorrowful, paſſions of all 


kinds. Heace the natural languages, or vocal cla- 
mours of all animals immediately reſult, expreſſive 
of their then conſcious ſtate, to any ear they can 
reach: for as the mere tones of voice, conformed to 
the intentions of the will in man, are able to expreſs 


different ſenſes by one and the ſame word, ſo there 


is hardly an obſerving perſon, but what can readily 
determine, if they hear the voice either of man or 
beaſt, articulated or not ; whether it ariſes from a 
paſſion that is ſorrowful, joyous, or indifferent: 
for whenever the mind, has ſo far deſerted the ſo- 
ciety of the body from any infirmity thereof, as to 
be incapable of paſſion or will, ſhe can return no 
effects of them upon the body, and conſequently 
can return none of their effects again by the voice 
or other actions of the body. Hence there is an 
elegant paper in one of the philoſophical tranſacti- 
ons, intimating the way of judging people's general 
and preſent diſpoſitions, both of body and mind, 
by the natural and common keys or tones of the 
voice. But to trace this matter through man, and 
ather animals in general, is a ſubject indeed curious, 
uſeful, and elegant, but too long for this place. 


F. XI. After Hippocrates had made phyſic a 
Hbcral and diſtinct art, to be further perfected 
by obſervation and practice, his works conti- 
nucd, making ſome improvement in the hands 
of his ſucceſſors, the Aſclepiads, or deſcendants 
of AÆſculapius, until about the dawn of chriſtia- 
nity, both the original and the additions were 


accurately digeſted and improved into a kind of 
4 Vo. I, 9 new 
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new ſyſtem, by a learned Greek, named Arr- 
Tus Cat padox, in four books, entitled, Con- 
cerning the cauſes and ſigns of acute and chronic 
diſeaſes; of which the Oxford edition, by Dr. 
Wigan and Mr. Mattaire (fol. 1723), is as near 
good as any ſince made. This phyſician, who 
ſeems by his writings to have practiſed at or 
near Rome, has given us more exact and beau- 
tiful hiſtories of diſeaſes, than are to be found 
in the reſt ok the ancients; and his methods of 
cure are proportionably more elegant ; but un- 
fortunately the whole is in many Places i imper- 
fect, by the loſs of whole chapters. He ſeems 
to appear with all the ſuperiority over Hippo- 
crates that time and collections could afford 
him; and is not equalled, either in method or 
elegance, by any writer after him. He is the 
firſt that applied cantharides for the uſe of 
bliſters; he uſed bleeding ad deliquium in a 
quinſy, and applies much to the maſculine 
practice of the Romans, by diet, exerciſes, 
bathings, ſweatings, fomentings, &c. But his 
elegant deſcriptions are molt valuable, becauſe 
juſt, compact, in one continued narrative, and 
placed in a good order. The like we may ſay 
of the Latin Hippocrates, CELsus, who wrote 
ſoon after him, in a choice Romen diction, 
equal to the majeſtic and elegant Ionic dialect 
of Aretzus's Greek. Therefore if we add theſe 
to the learned expoſitor of Hippocrates, Ga- 
LEN, who flouriſhed ſoon after Celſus, and in 
the ſame great city, we ſhall hardly meet with 
any writers worth notice afterwards, unleſs it be 
TRALLIAN, down to the end of the 1 5th cen- 


tury ; 
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tury ; or even in the following 16th age, little 


more was done than variouſly cutting and 
. carving, contracting or dilating the doctrines of 


thoſe fathers, after divers forms and manners. 
Of Celſus, you may conſult the Padua edition, 
8vo. 1746. in which are contained Morgagni's 
elegant obſervations and remarks *, 1n five or 
ſix epiſtles. 

1 R E Af A R K. 


* Thoſe who are curious to trace the ſteps by 
which medicine has deſcended from the hands of 
Galen, into our own, at the preſent day, may com- 


pare him, or his abridgment, by Lacuna, with (1.) 


Jacobus Sylvius, Parifian profeſſor ; then (2.) Rio- 
lani opera, fol. Par. 1610. & ſeq. (3.) Sennerti ope- 


ra. (4.) Riverii opera. (5.) Etmulleri opera, 
6.) Hoffmanni opera. (7.) and laſtly, the theoreti- 
cal and practical courſes of our late illuſtrious Eu- 


ropean Aſculapius, Beerhaave ; the former given us 


by Dr. Haller, re-printed with the text, in ſeven 


volumes 4to. Ven. 1744, and the latter half pub- 


Tiſhed, and now on the anvil, by Dr. Swieten, at 


the imperial court ; to which add the works of his 


diligent and well commended ſcholar, Dr. Gorter. 


$. XII. The great luminary of medicine, 


GALEN, whole works have eclipſed all thoſe of 
his cotemporaries and ſucceſſors, down to the 
times of Harvey, flouriſhed at Rome, during 
the latter part of the ſecond age of chriſtianity, 
was by birth an Aſiatic, or Greek, born at the 
"city of Pergamus, ſon to the expert mathema- 
tician and architect, Nicone, an. Chriſti. 131. 


After compleating his ſtudies at Alexandria, he 


Pegan his practice, at the age of 343 and ſoon 


8 2 after 
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aſter travelled to Rome, where he wrote his ſo 
much admired and voluminous works, filled 
with learning of all kinds. He afterwards re- 
turned into his own country, but was ſoon re- 
called to be chief phyſician to the emperors 
Antoninus Pius, and Verus; aſter whoſe de- 
ceaſe, he retired again into Alia, and there died 
in an advanced age. Galen has ſupplied to us 
the common fountains from whence the phy- 
fiology of the human body has been taught, 
for near fifteen ages after him, down even to 
the times of Harvey; and although he is gene- 
rally tedious in his expreſſions, often unſettled 
in his opinions, and frequently gives us confuſed 
intermixtures, by tranſcribing both the human 
and comparative anatomy, intermixed together ; 
yet he is ſtill a very deſerving and profeſſed ana- 
tomiſt, the laſt of the Greeks, the moſt emi- 
nent of all the ancients, and far from deſervin 
many of thoſe aggravating reflections thrown 
upon him by Veſalius; more eſpecially that of 
having never traced the human body itſelf, by 
his own labours; the contrary of which is evi- 
dent, throughout his book de uſu partium ; 
and from the paſſage (lib. 3. cap. 2. de comp. 
med.), where he tells us, the bodies of barbari- 
ans, killed in the battle of Mark Antony (an. 
174.) were given for diſſection to the Roman 
phyticians. We are probably obliged to Galen 
tor the works of Hippocrates himſelf, no let: 
than for many remarkable paſſages of the anci- 
ents, that are not elſewhere to be found. In hi: 
{aid treatiſe on the uſe of the parts of man' 
body, he evidently deſcribes the foramen n 
| an 
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canalis arterioſus in the fœtus, the true courſe 
of the blood through the lungs, with the uſe 
of the valves, &c: he has left us alſo a number 
of autographical deſcriptions, and experiments on 
living animals, no leſs uſeful in phyſiology than 
practice; in which laſt he appears throughout 
truly the great man in all his works, which 
with thoſe of Hippocrates and Celſus, will ever 
continue to be a pleaſurable and inſtructive en- 
tertainment to all who have judgment, time, 
and ability to read them, Galen's books con- 
cerning the powers of fimple medicines, have 
been tranſcribed, with but little alteration, into 
Oribaſius, Mlius, and Paulus Æginita; and 


they alſo form the chief part of what the Ara- 


bians have afterwards given us upon the ſubject 
of ſimple medicines. His diſtinctions of the 
various kinds, cauſes, and ſymptoms of all diſ- 
eaſes ; particularly fevers, ſhow the penetrating 
depths of his genius, above any of his prede- 
ceſſors; and his perfect acquaintance with the 
apy of Ariſtotle, that then flouriſhed at 
Rome. His fix books concerning the know- 
ledge of the ſeats or parts affected, in diſeaſes, 
are both valuable and admirable, beyond other 
parts of his works, of which they were proba- 


| bly ſome of his laſt ; and are preferable not on- 


ly for their good method, and more compact 
diction, but for the juſtneſs and validity of the 
diagnoſtic ſigns, propoſed for diſcovering the 
more obſcure diſeaſes, and for the many obſer- 
vations he has given us from practical anatomy. 
Nor are his merits leſs in prognoſtics, than ſe- 
miotics; only we muſt diſregard the uſeleſs ex- 
6 9 3 ceſſes, 
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ceſſes, to which he has, in complaiſance to 
Ariſtotle, extended the peccant qualities of hu- 
mours ; and the endleſs variety of pulſes, that 
are not perceptible to the niceſt and moſt expe- 
rienced touch, His three books upon the na- 
tures or powers of aliments, have continued 
the ground-work of all that has been faid on 
diet by his ſucceſſors; and his diſquiſitions into 
all the kinds of foods, with their relations to an 
eaſy or difficult digeſtion in the ſtomach, ſhow 
the greatneſs of his judgment, and the extent 
of his experience; which are both of them ſtill 
more conſpicuous in his fix books upon the pre- 
ſervation of preſent health; in which, beſides 
the aliments, he conſiders their relations to the 
ſeveral ages of man, from the birth and up- 
wards, adviſing, in conformity to the age, 
ſuitable exerciſes, frictions, bathings, evacua- 
tions, wines, and foods, contrary to the morbid 
diſpoſitions. Of theſe books, formerly Sancto- 
rious, and latterly Sir John Floyer, have made 
a very good uſe both in their practice and 
writings. Sir John tells us, that Sanctorius 
made his great diſcoveries upon the important 
ſubject of perſpiration, from reflecting on the 
following paſſage of Galen's ſixth book de ſani- 
tate tuenda. AEgrotare autem folent vel hu- 
morum vitio, vel redundautia. Ubi igitur 
quod exhalat d corpore minus eſt iis que ac- 
cepit ; redundantie oriri merbi ſoſent. Quare 
proſpiciendum eſt, ut eorum que edurtur & bi- 
buntur reſpectu eorum que expelluatur, ſervetur 
conveniens mediocritas. Servabitur ſane is mo- 
dus fi ponderetur in nobis utriſque quantitas. Et 
A ; porrd 
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porrd de nutrimenti, vel quantitate, vel quali- 
rate, vel etiam utraque detrabimus. This by 
the way may ſerve as one inſtance, how uſeful 
a cool reading of the ancients may be in the 
hands of able profeſſors, even merely to excite a 
ſpirit of invention, and afford diſcoveries, which 
perhaps the ancients themſelves were very little 
acquainted with. As for ſurgery, it muſt be 
owned Galen falls very ſhort of his predeceſſors, 
Celſus and Hippocrates : and indeed he ſeems 
to have been not very fond of it, when he tells 
us, that “ as an emperor mult ſometimes go 


and fight himſelf for a ſoldier ; ſo a phyſician, 


« in caſes of neceſſity, muſt make uſe of his 
* hands.” However, he has largely enough 


treated upon inflammations, tumors, wounds, 


ulcers, blood-letting, cupping, ſcarification, &c. 


F. XIII. Tis univerſally allowed by all good 
proſeſſors, that Hippocrates, Ariſtotle, and Ga- 
len, form together a triumvatic ſyſtem of the 
ancient anatomy; which, if digeſted would 


even at this day make a very formidable ap- 


pearance, and go near to equal the moſt conſi- 


derable additions that have been ſince made b 


others, even down to the ariſing of the three 
greatelt luminaries of modern diſſection; viz. 


Veſalius of Paris, Euſtachio of Rome, and 


Harvey of London. But thoſe who through 


choice or incapacity deſire to be diſencumbered 
with the volumes ot the triumvirate, may reſt ſatis- 


fied with a marginal abridgment of them, that 


attends the anatomical ſy ſtem of Caſpar Bauhin , 


* Caſpari Bauhini Theatrum anatomicum Francoforti 


1621. & 1640. 4to, 


Cc 4 which, 
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which, joined with the faid luminaries, 
and the tracts of accurate Riolan *, will very 
well bring down the ſtate of anatomy to the 
midſt of the laſt century; and then the laſt edi- 
tion of Bartholin &, joined with that of Ver- 
heyn {, will reduce it to the dawn of our pre- 
ſent age. 

2. Thoſe who deſire to be acquainted with 
ſome of the principal matters contained in moſt 
of the Greek and Latin writers, who followed 
after Galen, down to the reſtitution of learnin 
by the art of printing, in the midſt of the 1 5th 
age, may conſult Dr. Freind's hiſtory of phyſic, 
for that period. For in reality, the additions 
made to the art of healing in that interval, are 
ſo inconſiderable, that if we except half a dozen 
writers, the reſt may be over-looked without 
any ſenſible loſs. Of theſe the firſt conſiderable 
author, contemporary with, or near to the time 
of Galen, is Cælius Aure:anus, Siccenſis ex 
Africa, in his eight books, de morbis acu- 
tis & chronicis, 4to. Amſtelod. 1722. who is 
not only juſt in his ſigns and deſcriptions of 


* Rivolani Archiatri Enchiridion Anatomicum cum 
diſſertationibus adjectis. 8vo, Paris. 1658. Animadverſio- 
nes Anatomicæ, 4to. Lond. 1649. 

+ Thom. Bartholini Anatomia quinta vice ad circula- 
tionem reformata Lug. Bat. 1686. a 

Philippi Verheyen Anatome, Lovanienſ. 4to. 1693. 
without which ſyſtem, you will meet with the gold picked 
ſrom the droſs, in Dr. James Keill's anatomy of the hu- 
man body abridged, 12mo. Lond. 1698. or rather Dr. 
Drake's Anthropographia; in which you have alſo many 


of the figures and obſervations of the ingenious Mr. 
Cowper, i 


diſeaſes, 


SS 's-þ ww. 
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diſeaſes, but has preſerved to us many ſignifi- 
cant fragments, from the ancients of his day, 
that are otherwiſe loſt to us. Among other 
particulars, he takes notice of the hæmorrhoides 
or piles, in the coats of the bladder, that 
bleed periodically, or at uncertain intervals; 
and is a caſe that occurs ſometimes in our days, 
no leſs than his. Oribaſius, of Pergamos, who 
flouriſhed phyſician to the emperor Julian, in 
the midſt of the fourth age; was a pagan, like 
his maſter, by whoſe order he gathered ſeventy 
books, under the name of colle&s, from the 
moſt eminent ancients ; of which only the firſt 
15, with the 24th and 25th, are preſerved to us. 
Phyſic appears thence to be already degenerating, 
at leaſt with Oribaſtus, towards recipe and ſu- 
perſtition. However, he has many pertinent 
fragments of the loſt ancients ; and the diſcaſes, 
of which he is the firſt deſcriber, may be ſeen 
in Dr. Freind. ÆEtius Amidenus, who next 
flouriſhed in the cloſe of the fifth age, one of 


the firſt among the chriſtian phyſicians, is more 


ample than Galen, in reſpect to ſurgery. He 
highly commends and detcribes ſeveral kinds of 
cauteries; and uſes ſcarifications of the ancles in 


dropſies. He treats of blood-letting, finapiſms, 
clyſters, peſſaries, the bites of animals, herniæ, 
abſceſſes, ſcirrhi, cancers, and enceyſted tumors. 
He has freely compiled from his predeceſſors, 
and tranſcribed almoſt the whole of Oribaſius, 
upon ſimple medicines, into his ſecond book. 
But in points of ſurgery, he appears much fuller 
than Oribalius; although he ſubjoins an infinite 
number of recipes to each diſtemper, with long 


details 
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details of their virtues; which are plain indica- 

tions of the idle, ignorant, and ſuperſtitious 

condition into which the art of healing was 

then about to dwindle; together with the 

language and the other learning of the empire, 

Alexander Trallian of Lydia, in the leſſer Aſia, 

flouriſhed in the midſt of the fixth age, under 

Juſtinian; ſaid to have been a good chriſtian 

and phyſician to St. Leo the great : though one 
of the laſt in order, is the firſt upon the line 
of merit, next to Galen. For he has given us 
a conciſe, juſt, and ſyſtematical deſcription of 
all diſeaſes and their medicines, from head to 
foot; but without including ſurgery, or the diſeaſes 
of women. In his practice or curative part, he 
has greatly exceiied both Hippocrates and Ga- 
len; he ſubdues quinſies by repeated blood- 
letting, an hemoptoe, by bleeding in the foot, 
coolers for eryſipelatous fevers, worm-wood 
for baitard-tertians, &c. He is one of the firſt 
that commends bleeding in the jugular ; and 
remarks the aſtringent virtues of rhubarb, &c. 
A compendium of him may be ſeen in Engliſh, 
by Dr. Milward ; Lond. 8vo. 1734. Traliian 
quotes his predeceſſor /Etius, as he himſelf is 
quoted by his ſucceſſor, Paulus Agineta, in the 
cloſe of the ſeventh century. Ag:neta is the laſt 
upon the Greek liſt, and has ſupplied the parts 
of ſurgery, and midwitry or diſeaſes of women, 
which Trallian had omitted, and from whom 
in molt places he has largely tranſcribed. His 
deſcriptions of diſeaſes are compact, and taken 
chiefly from Galen and Oribaſius. You have 
his works in Latin at Paris, 1532. fol. and from 


the 
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the preſs of Aldus at Venice, with notes, 8vo, 
1553, and 1554. 

3. After the Roman language and arts had 
been ruined in Italy, by the Lumbards, and 
thoſe of the Greeks much declined in the eaſt, 
about the cloſe of the ſixth age; ſoon after 
there aroſe a crafty impoſtor, Mahomet, who 
in the beginning of the ſeventh age, endeavour- 
ed to ſuppreſs learning and arts in others, the 
better to eſtabliſh his own empire and ſuperſtiti- 
ons; although at the ſame time he is ſaid to have 
known ſo much of medicine himſelf, as to 


write a book of aphoriſms. He and his ſuc- 


ceſſors removed phylic, with the ſchools from 
Alexandria, among the falſe prieſts and prophets 
of their own tribe, to cities called Harran and 


HBagdat; and after carrying their empire with 


the rapidity of a torrent, over moſt parts of 
Perſia, Arabia, Ægypt, Aſia, Paleſtine, and 
Africa, they tranſlated what was thought va- 
luable of the ſciences, into their native Saracen, 


or mixed Arabic language, and ſoon ſuffered 


both the firſt fountains, and the learned lan- 
guages, to periſh in favour of their own. In 
the beginning of the eighth century, they be- 
came matters likewiſe over a great part of 
Spain, where their Muſſelmen allo obliged the 
remains of the ſciences to ſpeak their own dia- 
let. Phyſic rather loſing than gaining in the 
hands of the Arabs, however maintained its 
bulk, and gained ſome things, while it loſt 
others; particularly their own practice, often 
lead them to milder and better medicines, than 


| what had been uſed by the Greeks ; only by too 


much 
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xliv Progreſt of Phyfiology 
much neglecting the Hippocratic knowledge 
of diſtempers themſelves, they ran almoſt en- 
tire into the Galenic forms and compoſitions. 
Among theſe flouriſhed Serapion, in the cloſe 
of the eighth century; John of Damaſcen in 
the midſt of the — 4 Rhazes,' præfect to the 
hoſpital of Babylon, in the dawn of the tenth 
age. His works ſhow him to have been one 
of the greateſt Arabian phyſicians, as they make 
a conſiderable folio ; Baſil. 1544. and include 
all branches of phyſic and ſurgery, with many 
things new, and uſeful in each : here we have 
mercury ſublimate, and many other chemicals, 
a proper deſcription and cure of the ſmall-pox 
and meaſles, &c. At the cloſe of the tenth 
age, Haly- Abbas gave a full compendium of 
phyſic. In the dawn of the 11th age, Avicenna, 
of Buchara, or Uſbec in Tartary, who has 
compiled a large ſyſtem from the Greeks. 
Avenzoar was a Spaniſh Arab, native of Sevile, 
and præfect of the hoſpital there, in the 12th 
age: contrary to the cuſtom of the time and 
place, he practiſed both ſurgery and phyſic, 
together with great judgment and ſucceſs, and 
has left many good obſervations, rare caſes, uſe- 
ful and new medicines, &c. fol. 1496. & eq. 
Venetiis. Averrces was allo a native of Cor- 
duba in Spain, a ſubtle Ariſtotelian ; but after- 
wards taught, and died in the city-of Morocco, 
an. 1166. leaving nothing remarkably uſeful in 
his works. After him followed Meſue, who 
excelicd in the Galenic pharmacy. 
4. The Arabian phyſic, was, in the cloſe of 
the 13th age, put into a Latin dreſs, by Con- 
anus 
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anus the African, of Carthage, who is ſaid to 
have lived 39 years in the city of Babylon. He 
in the year 1087, carried it to Salernum, by 


Naples, the firſt and oldeſt ſchool of Italy; 


* where he left his ſeven books de Morborum 


cognitione & curatione; the manuſcript of 
which is ſaid to be ſtill kept at Vienna. He 
afterwards died at Monte-Caflina ; and his 
works were printed, Baſil. 1536. & 1539. fol. 
This Schola Salernitana, is the oldeſt for phyſic 


in Europe, and grew up from an unknown 


origin, till it got a conſiderable name in the 
midſt of the 11th age, by ſending rules of diet 
in verſe, for our prince Robert, an. 1060, ſon to 
William the conqueror : and in the cloſe of the 


12th age, it got the name of the Hippocratic 
college, conſigned from abbot Joachim. 


$. 14. As the reviving arts in general began 


to lift up their heads in that quarter of Europe, 


which we call Italy; ſo phyſic and anatomy 


made their more early and conſiderable ap- 
pearances in that country, eſpecially the ſchool 
of Salernum, by Naples, before they travelled 


on to France, Germany, and Britain. The 
firſt dawnings of anatomy were probably in Si- 
cily, under the emperor Fred. II. who at the 
cloſe of the 13th age, erected Sardinia into a 


kingdom, for his ſon Ellzo, who died under 


confinement at Bologna; for he enacted a law, 
that none ſhould be allowed to practiſe in ſur- 


gery, who were not diſſectors in Anatomy: but 


his firſt phyſician, Martian, got leave to reduce 
it to a public adminiſtration, every five years, 
at which all phyſicians and ſurgeons were to 
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their attendance. Soon after this, Murndinut 
became ſo celebrated a profeſſor at the univer- 
ſity of Bononia, in the entrance of the 14th 
century (where anatomy had been taught for 
an age and a half before him), that a public 
law was obtained for obliging all doctors in 
Italy to lecture out of no other book than that 
publiſhed under the name of Mundinus, at 
Bononia, in the year 1315; in which, howe- 
ver, as well as his commentator J. B. Carpus, 
there is ſo much ruſticity, both in the diction 
and the deſcribed matter, that the book has 
little to recommend it, more than its antiquity. 
2. But in the midſt of the ſaid 14th age, 
flouriſhed Guido de Chauliac, who being in ho- 
ly orders, was no leſs chamberlain and chap- 
lain, than principal phyſician to ſeveral pontiffs 
of the holy ſee; but is much more conſiderable 
for his writings in ſurgery, than for the col- 
lected abridgment he has left us upon anato- 
my. He was an eye-witneſs to the general 
plague that invaded, not only Italy, but all 
Europe, in the year 1348; and of which ſo 
many died, here at London, that in the faid 
year 50,0co were buried in the church-yard 
of the charter-houſe only: which plague he af- 
terwards deſcribes in his works, wrote in 1363, 
at Avignon (which had from the year of the 
ſaid plague, been made a retirement for the 
ontificat), under his maſter Urban the V. who 
is himſelf ſaid to have been the ſon of an En- 
gliſh phyſician, In the days of Guido, ſur- 
gery had been ſo far loſt, that the beſt pro- 
feſſors in Europe, four of whom were in the 
4 {acer- 
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ſacerdotal order, ſcarce knew how to treat a | 
fimple wound, Rogerius of Venice, and Ro- 
land of Parma, knew no better than to poultice 
them with a few herbs, mixed with wine and 
honey ; Bruno of Padua, and Theodoric, bi- 
ſhop of Cervia, relied upon ſweet wines, mixed 
with reſtringents ; Salicetus, profeſſor of Vero- 
na, and Lanfranc of Milan (who wrote his 
works at Paris, in the end of the 13th age), 
preferred the ute of ſweet-ointments and plaſ- 
ters; nor is any thin” better propoſed by John 
of Gaddeſden, under king Edward II. and III. 
in his Roſa Anglica ; but the Germans treated 
their wounds by charms, and mixtures of oil 

and cabbage. 

3. Guido being a man of letters, one of 
much reading, and aſſiſted by the pontifical li- 
braries, took upon him to relieve this dearth of 
chirurgical knowledge (that had prevailed, 
from the time when medicine paſſed, from 
Paulus /Egineta, into the hands of the Arabi- 
ans, at the cloſe of the ſixth age, among whom 


| 
it lay buried from Europe fix ages more), by 
recollecting the operative parts, as far as they 
| had been treated in Galen, Ægineta and the 
4 Arabians; not neglecting what he thought uſe- 
ful in his cotemporaries, 'Theodorus, Salicetus 
f and Lanfranc. The former, Theodorus, though 
e averſe to all operation, had recommended tur- 
x pentine as the beſt application, for wounds of 
U the nerves; with a double ligature, upon the 
4 artery, to be divided, for ſuppreſſing an bæ- 
Y morrhage. Salicetus had approved ſutures for 
\e , "Wounds of the abdomen. Lanfranc had treated 
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on the operations for the ſtone, herniæ, and 
dropſies ; although tapping the abdomen for 
the laſt, he ſays, was always fatal in the end. 
He firit condemned the uſe of tents, and adviſed 
ſutures of tranſverſly wounded tendons, in 
which Theodoric had been timorous. 

4. Guido, however laudable in his writings, 
and experienced in his practice, is not to be 
commended for uſing ſutures in lithotomy, and 
caſtration for the cure of herniæ. He both 
uſed and deſcribes the trepan for wounds of the 
brain, while others truſted only to topicals; he 
uſed ſutures of the tendons, with good ſucceſs, 
and deſcribes a great number of inſtruments for 
various purpoſes ; and among them are forceps 
for the tying up of arteries, &c. From all 
which he has deſervedly gained the repute of 
being an Hippocrates, or reſtorer of ſurgery to 
Europe; allo the firſt that ſeparated or planted 
off ſurgery from phyſic, reduced it to a diſtinct 
ſyſtem, and confirmed it by his own repeated 
obſervations and experiences; whereas the off- 
ſet of pharmacy, is much later, 

5. Some time after Guido, men of letters 
began to perceive the merits of Hippocrates, 
Celſus, and Galen, above the Arabians ; who 
had been as yet the ſtore-keepers and retailers 
of learning, from the ſeizure they made of it, 
together with Spain, in the dawn of the eighth 
century, even down to the 12th and 13th age, 
when by retailing the Greek learning in their 
own dreſs at Toledo and Corduba, they ac- 
quired great fame, by a conflux of ſtudents from 
the other, at that time ignorant countries of 

I | Europe; 
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Europe ; where the returning ſtudents appeared 
fo much more learned than their neighbours, 
as gave occaſion for a rumour, that Dæmons 
proteſied and taught the arts, about hoſe cities 
of Spain, where even block-heads might be- 
come learned for their ſtipend. 
6. From theſe ancient Mooriſh univerſities 
of Spain, aſtrology, phyſic, and chemiſtry 
were learned and carried into France, by Ar- 
noldus de Villanova ; and by Peter d'Albano, 
to Padua, at the cloſe of the 13th age. But 
they no leſs than our Oxford R. Bacon, fuf- 
fered for their extraordinary knowledge, by the 
popular, but unjuſt imputations of dealing in 
magic or ſorcery.---During the fourteenth cen- 
tary, arts and ſciences mae very inconitderable 
advances in Europe, until the refugee Greeks, 
expelled from their metropolis, by the Turk, 
and the diſcovery of the art of printing in the 
midit of the 15th age, revived the drooping 
ſpirits of Minerva, and amply diffuſed true and 
uſetul knowledge through all the veins of 
Chriſtendom. The Greeks having opened the 
learned treaſures o their country in Italy, they 
were ſoon {ent a road at an eaſy rate by print- 
ing, both in their primitive, and in the Roman 
dreis. Celſus came out at Florence in 1478, 
and at Milan in 1421. Ariſtotle and Theo- 
Phraſtus at Venice, under Aldus, in 1499 
and ſoon after, from the ſame preſs, came Di- 
oſcorides, Galen, Hlippocrates, Paulus, &c. - 
In the dawn of the 16th age, ſome of the 
ſharper wits, who had digeſted upon the fa- 
thers of learning, began to perceive, that al- 
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though Ariſtotle and Galen had been pe- 
remptorily erected as the touch-ſtone for all 
truths; in behalf of which, a philoſopher could 
have no where any quarter further than he had 
their arguments to ſupport him; yet they found 
the ſprings of nature, no leſs than thoſe of hu- 
man underſtanding, continued to be {till the 
ſame; and that even theſe oracles were no 
further mcritorious than as they had faithfully 
trodden in the ſteps of nature herſelf, at whoſe 
tribunal Veſalius was one of the firſt who with 
a laudable courage, called over the juſtneſs of 
their titles; upon the ſumming up of which, 
as Ariſtotle and Galen were found preferable to 
the Arabians, ſo Hippocrates and his imitator 
Celſus, appeared fuller of truth than them all. 
Theſe meaſures ſoon bred a party, chiefly in 
France, who diſcarding the abſurdities and idle 
theories of Galen and Ariſtotle, eſpouſed no- 
thing but what they canvaſcd by the rule of ſen- 
ſible experience, and plain reaſon, under the 
name of the Hippocratic ſect; becauſe Hippo- 
crates, regardleſs of all nominal authorities, 
has perſued the fame courſe. In this liſt, after 
Veſalius, we rank Jacobus Sylvius, our Britiſh 
Cajus, and Sir Thomas Linacer, Baillonius, 
Duretus, and their reſpective diſciples Jacotius, 
Heurnias, Mercurialis, Farfius, &c. :whoſe 
writings are therefore at this day both legible 
and inſtructive. 

8. XV. Veſalius was born in the beginning 
of the 16th age, with a ſpirit for the reſtitution 
of anatomy, to which he applied ſo arduouſly, 
that he gave public lectures in Lovain and Pa- 
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ris, by the age of 18; and became ſucceſ- 
ſively its profeſſor to the univerlities of Padua 
and Bononia. He was at laſt fixed in that of Pi- 
ſa, by a falary of 200 pounds ſterling per an- 
num, at his 23d year of age; a ſum at that 
time egregious. His cavilling diſpoſition how- 
ever made him unhappy in himſelf, and deſpi- 
cable to moſt of the learned; and after pub- 
liſhing his ſyſtem, he ſeems to have entirely 
thrown up anatomy from his 2gth year; being 

then called to the ſervice of the imperial court 
and army, in which he made an excellent ſur- 
geon. He is ſaid to have ended his life un- 
timely, in a voyage to Jeruſalem, 15064, either 
devotional or penal. In his great work (de cor- 
forts humain fabrica, fol. Baſil. apud Oporin. 
1543, & 1555.) lib. 1. he gives us an excellent 
oſteology, freed from the miſtakes and abſur- 
dities of Galen, whoſe errors he ſeverely re- 
futes, illuſtrated with neat and ſtrong figures, 
drawn and cut with great art. In his fecond 
book he gives us 18 tables of the muſcles, of 
which the firſt, ſecond, third, and fourth, re- 
preſent the ſtrong life, and have therefore been 
uſually followed, as models for painters, &c. 
His deſcriptions are alſo much more minute 
than had as yet been given; but excelling as 
they both are, they have notwithſtanding their 
faults, in great numbers, In his ſixth book 
he has reſtored the true figures and ſituations 
of the mediaſtinum, pericardium, and heart, 
conformable to their natural appearances in the 
human body; which till then had been cor- 
rupted by his predeceſſors, in copying from 
| 2 | brutes. 
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brutes. His figures of the brain are the firſt 
that can bear inſpection. He is the firſt that 
figured and deſcribed the valvula pylori, with 
the ſpinal lymphatic glandules behind the ceſo- 
phagus, and the epiploidal or fat appendices 
of the colon. It muſt yet be owned, that the 
courſe of the arteries and veins, as figured to us 
by Veialius, and copied by his ſucceſſors, are as 
defective as any part in his book; and fall infi- 
nitely ſhort of the Euſtachian accuracy. The 
ſame may be ſaid of him in reſpect to the geni- 
tals of the female, which he copies chiefly 
from brutes, as well as the kidneys, His diſ- 
ſections of the eye, are from cattle; and his 
perſeverance in aſſerting a ſeventh muſcle 
that is in them, to be alſo in the human eye, 
after being admoniſhed by Fallopius, is both 
obſtinate and egregious; as is alſo his denial of 
the optic or blind pore in the nerves, &c. 

F. XVI. Barthol. Euſtachio flouriſhed as 
public profeſſor at Rome, cotemporary with 
Veſalius, and has well merited the title of the 
prince of anatomiſts, both ancient and modern. 
He learnedly reſcues Galen from many wrong 
and malignant accuſations of Veſalius, and 
ſhows his deicriptions were of the human, and 
not of the monkey ſkeleton ; but in ſome places 
is himſelf culpable of vindicating a falſity. 
He firſt deſcribes the tube, called after his 
name, With the bone ſtapes; and in treating of 
the teeth, he has almoſt quite exhauſted the 
ſubject, and given us a fair ſpecimen, how 
compleat a ſyſtem we might have expected from 
him, had he been healthy and able to have gone 


through 
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through it. In his poſthumous tables, which 
will ever remain the maſter piece, betwixt an- 
cient and modern anatomy, he gives figures of 
ſkeletons, much more corre& than thoſe of 
Veſalius, only rather too ſmooth, or from too 
young ſubjects; to which he has ſubjoined ſe- 
parate views of the moſt difficult bones, from a 
diſmounted ſcull; the multiform or ſphenoidal 
bone is elegant, and in the upper jaw you ſee 
the antrum aſcribed to Highmore, and largely 
noticed by Mr. Cowper, in the ſyſtem of Drake. 
Euſtachio gives us many ſyſtematical tables of 
the muſcles, truly drawn from nature, and diſ- 
poſed according to their ſtrata or ſituations, from 
the ſurface to the bones of the body; theſe he 
propoſes as a continued critic upon the more de- 
fective tables of Veſalius; and has in many 
parts rivalled the ſuppoſed diſcoveries of Mr. 
Cowper, and other profeſſed muſcular anato- 
miſts of the preſent age, in the face, larynx, 
pharynx, ear, genitals, eyes, &c. Theſe ta- 
bles appear to. have been formed on the ſame 
plan, and with the ſame induſtry uſed in the 
late muſcular tables of Albinus; which are 
finiſhed in the higheſt perfection. He not only 
reſtores the heart to its natural and juft poſt- 
tion, but alſo gives an elegant view of its pro- 
per arteries and veins, with thoſe of the lungs, 
and his valve at the coronary vein. tab. 15, and 
10. In his figures of the encephalon and 
nerves, thoſe of tab. 17, 18, are incomparabie, 
both for labour, correctneſs, and fulnets : and 
thoſe following to the 24th table, in which the 
courſes of the nerves amongſt the bones and 
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muſcles are graphically viewed, continue the 
wonder of all wiſe anatomiſts, and as yet without 
a fellow; as are thoſe of the blood veſſels in the 
ſame manner, while thoſe of Veſalius, Willis, 
Vieuſſens, Cowper, and others, drawn like the 
twigs of a tree apart from the body, are almoſt 
a continued puzzle, either uſeleſs, or but little 
inſtructive. Since Euſtachio excelled in the 
neurography, it has continued, and now re- 
mains the leaſt finiſhed of any branch of ana- 
tomy. Ile has reduced the ceſophagus to its 
true figure and ſituation, with reſpect to the 
larynx, trackea, ſpine, and ſtomach; in which 
laſt he ſhows the difference of its figure, be- 
twixt being full and empty, the ligaments that 
join its cardia and pyloris, the true courſe and 
figure of the duodenum, colon, liver, ſpleen, 
and pancreas; with the meſentery, in which 
you have plain traces of the lymphatic or lactecal 
veſſels, and their glands, which lead to the re- 
ceptacle of the chile and thoracic duct, by him 
largely deſcribed in his book of the vima azy- 
gos, or /ine pari, His figures of the liver ex- 
cel moſt of the preſent day; and his varieties 
of the urinary paſſages are as elegant, as their 
deſcriptions are exquiſite ; as are alſo the parts 
of generati on, with their bluod-vefſels, bot 
male and Saas ſor in the firſt you fee the 
earlieſt figures of the ſeminiferous tt buli, veſi- 
cles, caput and ocull galinaginis, at the neck 
of the urethra, corpus cavernoſum, &c. His 
tab. 14. and 15. on the female genitals, ſhow 
aſtoniſhing induſtry : for here you have the cli- 
toris and 1ts mulcles, the (pl: incter, vagine, 
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hymen, and vaſa uteri in their perfection; with 
the communicant veſſels of the round liga- 
ments, uterine tubes, ovaries, &c. He ſhows 
the uriniferous ducts and their papillæ, open 
into the pelvis ; which laſt he gives in its true ſize 
and fituation, to correct what Veſalius had given 
us from brutes : the oblique entrance of the 
ureters into the bladder, without valves; the 
ſituation of the right kidney, lower than the 


left, to correct the oppoſite and current error; 


and proves by ligature on the ureters, no urine 
can enter the bladder but through them. His 
exquiſite figures of veſſels throughout the body, 
are ſuch as prove him to be acquainted with ſeve- 
ral ſorts of injections; as he in ſome meaſure in- 
deed owns, by declaring water may be urged 
from the renal blood-veſſels, into the pelvis and 
uretur. In tab. 39 and 40. you have an ele- 
gant diſſection of the human eye, with all its 
parts; to correct the miſleading cuts given by 
Veſalius, from cattle. is deſcrrptions of the or- 
gans of hearing, are cqually well known, as 
they are perfect. But his elegant plates lay loſt 
to us 'till about 40 years paſt; and have had 
no ſignificant explanation, 'till one was lately 
given by his laudable imitator, Albinus. 

S. XVII. But to come nearer home, in the 
midſt of the unlearned 13th century, flouriſhed 
in the univerſity of Oxford, Roger Bacon, a 
franciſcan, and fellow of Merton college, who 
by great ingenuity and experimental lahours, 
penetrated not only into phyſic, but alſo the 
principal inftruments and operations of che- 
miſtry, optics, and mechanics, to a degree that 
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ſo far ſurprized the more philoſophic part of 
the world, that they univerſally gave him the 
title of Dr. Mirabilis ; while the more ignorant 
and ſuperſtitious part cenſured him for a diabo- 
lical conjurer, and by malicious accuſations, 
procured him great troubles from his ſuperiours, 
who were too eaſily miſled in his prejudice, 
After be had been cited for necromancy to the 
holy fee, by the ſuperiour of his order, al- 
though he cleared bimſelf by a profeſſed 
treatiſa (de nullitate magiæ), his companions 
of the college always continued fo jealous of 
him, as to intercept every body from his converſa- 
tion, and would allow his books no place in their 
libraries. Theſe and other difficulties, brought 
on him by the diſcloſure of ſome ſurprizing 
experiments, unknown to the day, made him 
doubtleſs more reſerved in what he afterwards 
communicated by his writings; concerning 
chemical experiments, burning-glaſſes, gun- 
powder, mathematical inſtruments, and optical 
lenics, applied in the way of microſcope, te- 
leſcope, or magic-lanthorn, &c. Wherein he 
thows himſelf to have anticipated his country in 
philoſophic learning by ſeveral ages, in thole 
of his manuſcripts, which make a choice part 
in the Bodleian library of Oxford. See Dr. 
Plot. Hiſt. Ox. c. 9. Freind's Hiſt. of phyſic. 
vol. 2. Father Bacon laments the unlearned 
ſtate of the clergy, univerſally ſeen in his day; 
and obſerves, there were but three or four 
whom he knew meritorious of the title, wile, 
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Villanova, whoſe works were public at Lyons, 
fol. 1520; and Dom. de Garbo, whom he 
terms the doctor of experiments; and has left 
us a treatiſe de Cæna & Prandio. Rome, 
1545. fol. 
$8. XVIII. From the time of the good friar, 
mechanical and experimental knowledge, which 
lay the only true baſis of medicine, made very 
inconſiderable advances ; till towards the cloſe 
of the ſixteenth age, an illuſtrious lord chan- 
cellor of the fame 1 name, aroſe as the great lu- 
minary, no leſs of philoſophy, than of law to 
England. This great man firſt boldly declared 
among us, that though he ought always to 
ſpeak honourably of Ariſtotle, yet he muſt in 
the main condemn his philoſophy, as a bundle 
of inſignificant and diſputable notions, pro- 
ductive of no manner of benefits to human life: 
which he afterwards made appear by his own 
labours, in ſhowing the difference betwixt ſpe- 
culative and experimental knowledge in phi- 
loſophy. Lord Bacon was born, ſon to chan- 
cellor Nicolas Bacon, at Vork-houſe, in the 
Strand, 1560, and was from his infancy re- 
markable for quickneſs of wit, and depth of 
penetration. Although he had been 19 years 
chancellor, he died at laſt ſubſiſting on chari- 
ty, at the earl of Arundel's, High-gate, 1626; 
and was buried at St. Michael's, near St. Al- 
ban's, from which town he had his title of 
baron. The additions made to the ſciences, as 
well as to phyſic and philoſophy, by this great 
man, are too numerous and well known ſor us 
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to inſiſt upon here, fince his learned and exten- 
five works are now become a material part in 
every good library. But his Atlantis, deſcribing 
a collegiate body of wiſe men, labouring each in 
their way to promote natural knowledge, is the 
more remarkable, as it excited the learned, and 
gave birth not only to our royal ſociety, but to 
all the like academics of Europe; in which 
learning has by their means been fince raiſed 
to the higkeſt points of perfection. While 
lord Bacon was improving experimental know- 
ledge in England, the like works were carried 
on by Gallileo in Italy, whole icholar Torricelli 
invented the barometer ; and by the diſquiſi— 
tions of Merſennus, in France: but as for M. 
des Cartes, in the Low Countries, his nobility 
and mathematics only ſerved to make him 
more infamous as a philoſopher ; ſince dglert- 
ing the rule of plain reaſon and juſt experi— 
ment, by which he propoſed to erect his 
ſyſtem, he has only buried himſelf and his fol- 
lowers in a cloud of idle abſurdities, that too 
long blinded moſt of his French neighbours, to 
the Tight of a better philoſophy. Gallileo was 
native of Florence, profeſſor at Fila, and aſtro- 
nomer to the grand duke de Medicis ; after 
whoſe name, he called the ſubſidiary little 
moons that he diſcovered, revolving about Ju- 
piter, Satellites Medicei. After the ice had 
been once broken up by lord Bacon, many able 
heads and hands cheer tully 1 him in 
extending and clearing the channels of ſcience; 

among whom the honourable Mr, Robert 
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Boyle, and fir Iſaac Newton appear tlue earlieſt 


and moſt conſpicuous upon the liſt : inſomuch, 
that at this day, a philoſopher is ſaid ſo be no 
where able to make a better repaſt, than from a 
diſh of old Engliſh Bacon, well BovIE D, and 
carved out by NEwToN. The advantages that 
have enſued from the mechanical philoſophy 
of this laſt gentleman, in all arts, ſciences, and 
occupations of life through Europe, before and 
after the cloſe of the laſt age, would alone fill 
a very large volume; and lince Dr. Keill and 
others have in a ſeries of fifty years paſt brought 
down his ſyſtem by experimental courſes, to 
be the plain object of our ſenſes, no leſs than 
of our intellectual reaſonings, the ſtudy of his 
philoſophy is become equally a pleaſing amuſe- 
ment, as an improving inſtruction, even to the 

weakeſt ages and ſexes. 
$. XIX. But our own profeſſion has of 
late years received no leſs improvements, than 
philoſophy herſelf. For while the laſt was 
advantageouſly laid out upon the anvil, by lord 
Bacon, a man equally great in the line of Af 
culapius, ſtruck a new and unextinguiſhable 
light to phyſic in all her. branches; by ena- 
bling us to underſtand the manner, operations, 
and effects of the circulation of the blood; the 
main fpring of all the various motions in the 
living body, and the only key to all the changes 
that can happen in it, either under the in- 
fluences of health, aliments, medicines, or diſ- 
cates. This important diſcovery, aſter it had 
becn ſome years made, privately taught, and by 
| : degrees 
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degrees cleared up, by the great Dr. Williany 
Harvey , was afterwards publiſhed to the 
world, ty a printed treatiſe in the year 1628. 
Our Brith Hippocrates, who pulled off the 
blind- fold from phyſic, was born at Folkeſton 
in Kent 1:76, was afterwards ſcholar in Dr. 
Cajus's 


* New as the Harveian doctrine of the circulation 
(F. XIX.), is the grand rule by which the knowledge and 
practice: of phyſicians in general muſt be raiſed, ſquared, 
and modeiled, through all future ages and nations; and as 
it is alone the true light that can guide us ſafely and ſen— 
ſibly through the whole phyſiological and noſological clue 
of medicine: we may preſume, that no lover of truth and 
mankind, will be diſpleaſcd to ſee here a tranſcript of ſo 
many of the great author's own words, as will ſuffice to 
give us a plain view of his diſcovered circulation of the 
blood, through the heart and extreme parts of the body; 
which with ſome other collateral hints, of great impor- 
tance, have fince furniſhed a large part to this compen— 
dium, as we hall point out by occafional references to the 
ſections ; which will give a further explanation of each article. 
After offering his enquiries for the public good, to 
the candid reception of his royal maſter, Charles I. whom 
he ſalutes as the true heart of his people; from whence the 
vital ſtreams of truth, honour, juſtice, clemency, liberty, 
and property muſt flow through all con'iderable members, 
to the mutual happineſs of himſelf, and downward even 
to the leaſt individuals in the Britiſn conſtitution ; he then 
begins by telling us the motives for putting the preſs to the 


labour of ſweating in his writings. 


Circulatis Harviqug. 

1. Cum multis vivorum diflectronibns ꝛnimum ad ob— 
ſervandum primum appuli, quo cordis motus uſum & utt- 
litates in animalibus per autopſiam, & non per libros in— 
venirem; plane rem arduam reperi, ut motum cordis ſoli 
Deo cognitum eſſe, pœne opivarer. Tandem majort 
indies, & diſquiſitione, & diligentia uſue, multa viva in- 
troſpidendo, multiſque obſervationibus collatis, rem atti- 
giſſe, & ex hoc labyrintho me extricatum cvaſiſſe, fimulque 
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Cajus's college, Cambridge, from vihence he 
went out doctor, after having firſt ſpent about 
five years in the anatomical and medical empo- 
rium of that day, Padua, in Italy. After ſome 

ractice, his merits appeared in the great 
judgment of Charles I. ſufficient to entitle him 


the 
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motum, & uſum cordis, & arteriarum, quena deſidera- 
bam, compertum habere me exiſtimabam. E x quo non 
ſolum privatim amicis, ſed etiam publice in pra lectionibus 
meis Anatomicis, Academico more, proponere { ententiam | 
non verebar. Tandem amicorum precibus, par tim etiam | 
aliorum per motus invidia, hxc typis mandare public e coactus 
fui. vis. an. 1628. Iam denique noſtram de circuit 
ſanguinis ſententiam ferre, & omnibus proponere liceat, | | 

2. Primum itaqua aperto pectore, & diſſecta capfula, 
cor immediate, obſervare licet, Cor aliquando mo'7eri, al- | 
quando quieſcere ; eſſe etiam tempus in quo mov'etur, & 
in quo motu deſtituitur. In quiete, ut, in mœorte, cor 
laxum, flaccidum, jacet: In motu, erigatur cot, & in 
mucronzm {ſe ſurſum elevet; fic ut ilio tempor e ferire. 
Undique contrahi, magis vero ſecundum Jatcra, i ta ut, & 
longiuſculum, & collectum appareat. —-Ex his mz tht vide- 
batur manifeſtum; motum cordis clic ſecundum ductum | 
omnium fibrarum conſtrictionem; {ecundum venitic vios co— 
arQari, & contentum ſanguinem protrudere; & code m tem- 
pore pulſus forinſecus ſentitur & content ſanguinis p totruſio 
cum impetu a conſtrictione ventriculorum.——Ne. 1:e ve— 
rum eſt, quod cor extentione ſanguinem in ventticulos' attra- 

N here, ſed dum laxatur & concidit, ſanguinem ab auricu lis re» 
cipere. 

3. Eo tempore quo cordis fit Syſtole, (I.) arterig dila— | 
tantur, pulſum edunt, & in ſua ſunt Diaſtole. (g.) O vdo | 
ſiniſter ventriculus ceſlat contrahi, ceſlat pulſus arteriat um. 

(3.) Item ſecta quavis arteria vel perforata, in ipſu ly. lole | 
ventriculi ſiniſtri propellitur foras ſanguis ex vulnere © um | 
impetu. Ex his maniteſtum, quod artcriarum Dial ole 
fiat eo tempore, quo cordis |; ftole. Denique arte, ja— 
rum pulſum fieri ab impulſu ſanguinis & ventriculo ſiniſt ro, 
quo & pulſum z-mulari, ſive fiat majores, vehementia: es, 
trequentes, celeres; omnes enim thy tlumum, quantitate m 


& | 


xi Progreſs of Phyſiology 

the guardian of his health; and during the ſuf- 

ferings of that prince, the doctor's perſon, 

writings, and eſtates, bore proportionably a 

large ſhare. His great genius at invention, 

and his anatomical ſkill, were not limited to 

the heart-and generation only ; but equally ex- 
tended 
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& ordineai ſervant cordis pulſantis. Quare pulſus arte ria- 

tum, nil niſi impulſus fit ſanguinis in arterias. 

4. Pra:ter hæc obſervanda ſunt quæ ad auricularum uſum 
ſpectant, quorum duo ſunt auricularum, ventriculorum 
duo. Quatuor ſunt motus, loco, non vero tempore, 
diſtinti, Simul enim ambæ auriculæ moventur, & ſimul 
a:!nbo ventriculi. Duo ſunt motus, unus auricularum, 
alter ventriculorum : qui ſimul non fiunt; ſed præcedit 
motus auricularum, & ſubſequitur cordis ; ut motus ab au- 
riculis incipere, & in ventriculos progredi videatur.— 
Cum jam languidiora omnia, emoriente corde, inter hos 
duos motus, tempus aliquod quietis intercedit. Sic prius 
deſinit cor pulſare quam auriculæ, ut auriculæ ſupervivere 
dicantur; primus omnium deſinit pulſare ſiniſter ventri- 
culus, deinde ejus auricula, demum dexter ventriculus, ul- 
timo (i eliquis ceſlantibus ultimo) in dextra auricula vita re- 
maner-2 videatur, Dum ſenſim emoritur cor, videre 
licet, poſt duas vel tres pulfationes auricularum, aliquando 
cor uizum pulſum lente & ægre peragere & moliri. Ut 
hinc pateat quod in ventriculos ſanguis ingrediatur, non 
attra*lione, aut extent ione cordis, ſed pulſu auricularum 
immidſus.—— Sed & præter hc aliquoties à me obſerva- 
tum fuit (poſtquam cor ipſum, & ejus auricula etiam dex- 
tra, a pulſatione quali mortis articulo quieſcerent) in ipfo 
ſan guine qui in dextra auricula eontinetur, obſcurum mo- 
tum, & undationem, ac palpitationem ſuperfuiſſe, tamdiu, 
quam calore imbui videretur. Tale quiddam eviden- 
tiiſime, intra ſeptem dies ab incubatione, in ovo, cernitur. 
In, eſt primum ante omnia gutta ſanguinis, quz palpitat ex 
qua incremento facto, fiunt cordis auriculæ; quibus pul- 
ſantibus, perpetuo ineſt vita. Tum etiam cordis corpus 
procreatur; ſed per aliquod tempus albidum apparet & 
exxangue, & immotum. Quinetiam in fœtu humano vidi, 
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tended through the reſt of the human fabric, 
that fell under his lectures, in the royal college 
of London, to which he was a liberal bene- 
factor. But the rebellious devaſtations under 
his poor maſter, were here equally unmerciful 
to the learned, as they had been to the political 

world; 
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circa principium tertii menſis, ſimiliter cor formatum, ſed 
albidum & exangue, cujus tamen auriculis ſanguis inerat 
uberrimus & purpureus. Unde auricuium, prius quam cor 
ipſum vivere, & poſt etiam emori. x 

5. Ego ex his tandem & hujuſmodi obſervationibus re- 
pertum iri confido, motum cordis ad hunc modum ſieri. 
——Primum ſeſe contrahit auricula, ſanguinem conten= 
tum, in ventriculum conjicit; quo repleto, cor ſeſe eri- 
gens, contrahit ventriculos, & pulſum facit: quo ſangui- 
nem continenter protrudit in arterias; dexter ventticulus 
in pulmones per vas illud, quod revera, & confiitutione 
& officio, & in omnibus arteria eſt; ſiniſter ventriculus in 
aortam, & per arterias in univerſum corpus. In iſtis core 
dis motibus, fit portionis ſanguinis è venis in arterias tra- 
ductio, & exaudiri in pectore contingit.— - Motus itaque 
& actio cordis eſt ipſa ſanguinis transfuſio, & in extrema 
uſque, mediantibus arteriis, propulſio; ut pulſus, quem 
nos ſentimus in arteriis, nil niſi ſanguinis a corde impulius 
fit —— Quibus viis ſanguis, è vena cava in arterias, vel 8 
dextra ventriculo cordis in ſiniſtrum deferatur. Fiſtulam 
five arteriam, vel arteriæ analogon, aperte tranſmittere, 
tum viſu, tum ſecta arteria (exinde ſanguine ſingula pulſa- 
tione cordis profiliente) oculis palam confirmari poſſe con- 
ſtat ——Uti ex autopſia eodem modo è venis in arterias 
ſanguinem pulſu cordis traduci, palam eft : quz via tam 
paten*, aperta & manifeſta, ut nulla difficultas, nullus h- 
ſitandi ſit locus. 

6. Huc uſque de tranfuſione ſanguinis è venis in arte- 
ras, & de viis per quas pertranſe:t, & quomodo pulſu 
cordis, tranſmittatur diſpenſeturque. Nunc vero, de co- 
bia & proventu iſtius cum dixero; adeo nova erunt & in- 
2udita, ut vercar, ne habeam inimicos omnes homines. 
JLantum conſuetudo, aut ſemel imbibita doctrina —— Ani- 


mad verti 
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world; ſince, as the doctor aſſures us, they 
broke into his apartments during his abſence, 
and deſtroyed thoſe written fruits of his long 
labours and ſtudies, that ought to have ren- 
dered perpetual honours to his immortal name, 
and ſervices to all poſterity. However, what 


he 
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madverti tandem, venas inanitas & omnino exhauſtas, & 
arterias ex altera parte, nimia fanguinis intruſione, diſrup- 
tas fore; niſi ſanguis aliqua via ex arteriis denuo in venas 
remearet, & ad cordis destrum ventriculum regrederetur : 
unde cœpi cgoméet MECUNL cogitare, an mortioneni qual: in 
circulo haberet : quam poſtea veram efie reperi, & ſan- 
guinem, & corde per arterias, in habitum corporis & omnes 
partes, protrudi & impelli, a ſiniſtri cordis ventriculi pulſu 
(quemadmodum in pulmones) & rurfus per venulas in ve— 
nam cavam, & uſque ad auriculam dextram remeare; que- 
madmodum ex pulmonibus ad ſiniſtrum ventriculum, ut 
ante dictum eſt. Qnem motum circularem eo pacto no- 
minare liceat.— Sie contingit in corpore, partes omnes 
ſanguine calido ſpirituoſo (& ut dicam) alimentativo nut: iri, 
foveri, vegetari; in partibus ſanguinem refrigerari, coagu= 
lari, & quaſi effcetum reddi; inde ad principium, videlicet 
cor, tanquam ad fontem revert ; ibi calore naturali, po- 
tenti, fervido, denuo colliquari; & ſpiritibus prægnantem, 
inde rurſus in omnes partes diſpenſari.—— Ita cor princi- 
pium vitæ & Sol microcoſmi appellari meretur, cujus virtute 
& pulſu ſanguis movetur, perficitur, vegetatur, & a cor- 
ruptione & grumefactione vindicatur, toti corpori funda- 
mentum vite, auctor omnium.—— His poſitis, ſanguinem 
circumire, revolvi, propelli & remeare, a corde in extre- 
mitates, & inde in cor rurſus, & fic quali circularem mo- 
tum peragere, manifeſtum puto,——Supponamus quan— 
tum ſanguinis ſiniſter ventriculus in dilatatione (quum re— 


* 


pletus fit) contineat; ego in mortuo reperi ultra 3 jj, —— 
Supponamus ſimiliter, quanto ſeſe contrahit cor tanto mi- 
nus continere, atque inde quantum ſangunis in arteriam 
magnam protrudatur : (protruditur in Syſtole enim aliquid 
ſemper, ex fabrica valvularum) veriſimili conjectura ponere 
licet, in arteriam 1mmitti parten) quartam: ita in homine 

protrudi, 
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he has divulged upon the circulation through 
the heart, and the buſineſs of generation, are 
enough to ſhow us the depths of his penetra- 
tion, and the diligence of enquiry with which 
he always traced the ſteps of nature, in ever 

part of the body; as alſo of the ingenuity of his 


re- 
Circulatio Harviana. 

protrudi, ſingulis cordis pulſibus, ſupponamus I 6 ſangui- 
nis, qui, propter impedimentum valvularum, in cor re- 
meare non poteſt.——Cor una ſemihora plus quam mille 
pulſus facit; imo in aliquibus, & aliquando bis, ter, vel 
quater mille. Jam multiplicatis drachmis, videbis una 
ſemihora talem proportionatam quantitatem ſanguinis, per 
cor in arterias transfuſam; quæ major eſt copia quam in 
univerſo corpore contingat reperiri. Similiter, in ove, aut 
cane, plerumque non continetur plus quatuor libris ſangui- 
nis; quod in ove expertus ſum. In quavis propulſione 
proportio ſanguinis excluſi debet reſpondere quantitati prius 
contentæ, & in dilatatione replenti ; uti in contraCtione 
nunquam nihil vel imaginarium expellit, ſed ſemper aliquid ſe- 
cundum proportionem contractionis. Quare concludendum, 
ſi uno pulſu in homine, cor emittat 3 f, & mille fiant pul- 
ſus in una ſemihora, contingere eodem tempore, libras JH 
xlj, & 3 viij, (ſi 3j, 1b lxxxiij & 4 ii) contingere in una 
ſemihora trans fuſas (inquam) eſſe de venis in arterias. 
Interiam hoc ſcio, & omnes admonitos velim, quod ali- 
quando ubericri copia pertranſit ſanguis, aliquando mi- 
nore ; & ſanguinis circuitus quandoque citius, quandoque 
tardius peragitur, ſecundum temperamentum, #tatem, 
cauſas externas & internas, & res naturales & non natura- 
les, ſomnum, quietem, victum, exercitia, animi pathe- 
mata, & fimilia,——Arterias autem nullibi ſanguinem & 
venis recipere, niſi tranſmiſſione facta per cor, ex ante 
_ dictis, patet. Quare, ligando aortam ad radicem cordis, 
& aperiendo jugularem, vel aliam arteriam, ſi arterias ina- | 
nitas & ſolum venas repletas conſpexeris, mirari non con- 
venit.—Hinc cauſam aperte videbis, cur in Anatome 
tantum ſanguinis reperiatur in venis, parum vero in arteriis; 
cur multui in dextro ventriculo, parum in ſinittro; cauſa 


forſan eſt, quod de venis in arterias nullibi datur tranſitus, 
Vol. I. | 0 niſi 
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reflections in deducting their phyſiological and 
practical uſes, As his great diſcoveries and 
doctrines of the circulation appeared plainly 
deſtructive of the whole foundation and fabric 
of medical theory, as it then ſtood tottering on 
the fancies of Ariſtotle and Galen; it accord- 


ingly 
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niſi per cor ipſum & per pulmones.——Przterea hinc pa- 
tet, quo magis, aut vehementius arteriz pulſant, eo ci- 
tius, in omni ſanguinis hoemorrhagia, inanitum, iri, cor— 
pus. klinc etiam in omni lipothy mia, omni timore & 
hujuſmodi, quando cor languidius & infirmius, nullo im- 
petu pulſat, omnem contingit hoemorrhagiam ſedari & co- 
hiberi. ——Hine etiam eſt, quod corpore mortuo, poſt- 
quam cor ceſſavit pulſare, non poſſit, vel e jugularibus, vel 
cruralibus venis & arteriis apertis, ullo conatu, maſſæ 
ſanguinez plus quam pars media elici. Nec lanio, fi bovi 
jugulum prius ſecuerit, totum ſanguinem exhaurire inde 
poterit. —— Hine omnis tumoris cauſa (ut eſt apud Avicen,) 
& omnis redundantiæ opprimentis in parte; quia vie in- 
greſſus apertæ, egreſſus clauſe, inde humorem abundare, 
& in tumorem partem attolli neceſſe eſt Hine etiam 
contingat, quod, quouſque tumor incrementum capeſcit. 
Ego & curru delapſus aliquantum, fronte percuſſus, quo loco 
arterie ramulus e temporibus prorepit, ſtatim ab ipfa per- 

cuſſione, ſpatio fere viginti pulſationum, tumorem ovi 
magnitudine, abſque vel calore vel multo dolore, paſſus 
ſum; propter videlicet arteriæ vicinitatem, in locum con- 
tuſum, ſanguis, affatim magis & velocius, impingebatur. 
—Hinc apparet, qua de cauſa phlebotomia, ſupra ſectio- 
nem ligamus, non infra; quia per arterias impellitur in ve- 
nas, in quibus regreſſus per ligaturam prepeditur, ideo ve- 
nz turgent, & diſtentæ impetu per orificium ejicere poſ- 
ſunt ; Toluta vero ligatura, viaque regreſſus aperta, 
ecce ſanguis non amplius, niſi guttatim decidit: & quod 


omnes norunt; ſi vel vinculum ſolveris vel ſtricte nimis 


conſtrinxeris, tum non exit, quia ſcilicet via, ingreſſus & 
influxus ſanguinis per arterias, intercepta eſt ſtricta illa li- 


gatura; aut regreſſus liberior datur, per venas, ligatura 


ſoluta.— =Amplius obſervandum, quod in adminiftranda 
phle- 
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ingly ſoon met with violent oppoſitions from 
the pens of ſeveral (otherwiſe learned and judi- 
cious) profeſſors, who thought it but right, re- 
ligiouſly to proſtitute their ſenſe and reaſon to 
the blind authorities of thoſe fathers. Thus 
Riolan, and others at home, as well as abroad, 


ſtood 
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phlebotomia quandoque contingat, hanc veritatem confir* 
mari. Nam, recte brachium quanquam ligaveris, & ſcal- 
pello debito modo diflecueris, apto orificio & omnibus rite 
ad miniſtratis; tamen ft timor, aut quævis alia cauſa, aut 
animi pathema lipopſychia adveniat, ut cor languidius pul- 
ſet, nullo modo ſanguis exibit, niſi guttatim : præſertim ft 
ligatura ſtriftior paulo facta ſit. Ratio eſt, quia com- 
preſſam arteriam languidor pulſus & impellens vis infirmior 
recludere & ſanguinem infra ligaturam trudere non valet : 
imo per pulmones deducere, aut è venis in arterias copioſe 
transferre, enervatum & languidem cor non poteſt. ——Sic 
eodem modo, & eiſdem de cauſis contingit mulierum men- 
ſtrua, & omnem hemorrbagiam ſedari.—— Ex contrariis 
etiam hoc patet; quoniam, redintegrato animo, amoto 
metu, cum ad fe redeunt, jam adaucto robore pulſificante, 
arterias ſtatim vehementius pulſare (etiam in parte ligata) in 
carpo moveri, & ſanguinem per orificium longius proſilire, 
continuo videbitur. V. Lect. IV. per tot. & F. 115. ]. 

7. Hactenus de copia pertranſeuntis ſanguinis in cor & 
pulmones, centrum corporis, & ſimiliter ab arteriis in venas 
& habitum corporis. Reſtat, ut explicemus, quomodo per 
venas ab extremitatibus ad cor retro ſanguis remeet, & quo- 
modo venæ ſint vaſa deferentia eundem ab extremitatibus 
ad centrum: quo facto, tria illa propoſita fundamenta pro 
circuitu ſanguinis, fore aperta, vera, ſtabilia, & ad fidem 
ſufficientia faciendam, exiſtimamus.—— Hoc autem, ex 
valvularum, quæ in venaruin cavitatibus reperiuntur, uſu, 
& ocularibus experimentis, ſatis erit zpertum. Sunt nam- 
que in jugularibus deorſum ſpectantes, & ſanguinem ſur— 
ſlum prohibentes ferri: nam ubique ſpectant, à radicibus 
venarum, verſus cordis locum. Ego, vt alii etiam, ali- 
quando reperi in emulgentibus & ramis meſenterii, venam 
cavam & portam ſpectantes. Sed omnino valvulæ ita 

C 4 ſunt, 


I xvii Progreſs of Phyſiology 
ſtood many years inſenſible to all the convicti- 
ons of plain reaſon, and the moſt cogent de- 
monſtrations by ocular experiments, merel 
that the blind authorities of Ariſtotle and Ga- 
len might not be over-turned, by this more cer- 
tain and ſolid baſis upon which medicine is at pre- 
ſent 
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funt, ne, a venis magnis in minores, moveretur ſanguis, 
& {ic illas dilaceraret, aut varicoſas efficerit ; neve a cen- 
tro corporis in extrema, progrederetur,-—Ego illud ſæ- 
piſſime in diſſectione expertus ſum, ſi, à radice venarum 
initio facto, verſus exiles ramos ſpecillum immitterem 
(quanto potuerim artificio) ob impedimentum valvularum 
longius impelli non potuiſſe; contra vero forinſecus a ra- 
mulis radicem verſus, facillime. Et pluribus in locis, val- 
vulz binæ ad invicem poſitæ & aptatz ſunt; adeoque venæ, 
viæ patentes & apertæ ſint, regredienti ſanguini ad cor, 
progredienti vero à corde omnino occluſæ. 

8. Comprehenſa vena cava, ſanguiniſque curſu intercep- 
to, per aliquod ſpatium infra cor, videbitur, a pulſu ſta- 
tim pœne inaniri illam partem intra digitos & cor; ſan- 
guine exhauſto à cordis pulſu, ſimul cor albidiori multo co- 
lore eſſe; etiam in dilatatione ſua, ob deſectum ſanguinis, 
minus & languidius tandem pulſare, fic ut emori denique 
videatur: cum contra ſtatim, ſoluta vena, color & dilatio- 
nis magnitudo redeant cordi,——Poſtea ſi relinquas ve- 
nam; & arterias ſimiliter, per aliquam diſtantiam a corde, 
ligaveris vel compreſſeris; videbis contra, illas vehementer 
turgere in parte comprehenſa, & cor ultra modum diſtendi, 
purpureum colorem contrahere uſque ad livorem, & tan- 
dem opprimi ſanguine, fic ut ſuffocatum iri credas : ſoluto 
vero vinculo, rurſus ad naturalem conſtitutionem, in co- 
lore & magnitudine pulſus redire cerneres——Ecce jam 
duo genera mortis; extincto ob defectum ad cordis dextrum 
& ſuſfocatio ob copiam : hic ad oculos utriuſque exemplum 
habere licet, & dictam veritatem autopſia in corde con- 
frmare.—-—Sanguini itaque motu opus eſt, atque tali, ut 
ad cor rurſus revertatur 3 nam in externas partes immotus 
coagularetur: motu enim in omnibus calorem generari & 
cionſervari videmus, quiete evaneſcere. Cum itaque ſan- 
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ſent ſupported, and upon which ſhe muſt ever 
hereafter reſt, ſo long as nature herſelf ſhall 
endure. Others at length, that could not with- 
ſtand their own eyes, and the juſt ſentence of 
all Europe in its favour, were invidioufly for 
depriving our Britiſh Hippocrates of the ho- 

nours 
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guis in externis partibus ſubſiſtens, a frigore extremorum & 
aeris ambientis geletur; ut rurſus à fonte calorem omninopre- 
ſervationem ſuam repetat, & revertendo redintegret neceſſe 
eſt, —— Videmus, a frigore exteriore, extremitates ali- 
quando algere, ut lividi & naſus & manus & genz, quaſi 
mortuorum, appareant ; quia ſanguis in ipſis (qualis cada- 
verum, locis pronis, ſolet decumbere) conſiſtat: unde 
membra adeo torpida & ægre mobilia evadunt, ut vitam 
pene amiſiſſe videantur. Nullo modo profecto rurſus (præ- 
ſertim tam cito) calorem, colorem & vitam recuperarent, 
niſi novo ab origine afluxu & appulſu caloris foverentur. 
Hinc obiter petenda ratio eſt, cur mcerore, amore, 
nvidia, curis & hujuſmodi conſectis, tabes & extenuatio 
contingant, aut cacochymia & proventus cruditatum, quæ 
morbos plurimos inducunt & homines conſiciunt: omne 


namaque animi pathema, quod cum dolore & gaudio, ſpe, 


aut anxietate humanas exagitat mentes, & ad cor uſque 
pertingit, & ibi mutationem a naturali conſtitutione, in- 
temperie & pulſu & reliquis facit, illud in principio totum 
alimentum inquinando & vires infirmando, minime mi- 
rum videri debet, quod varia genera morborum incurabili- 
um, in membris & corpore, ſubinde procreet ; quando qui- 
Jem totum corpus, in illo caſu, vitiato alimento & inopia 
calidi nativi, laborat. ——Przter hæc cum alimento vivant 
omnio animalia interius concocto, neceſſe eſt concoctionem 
perfectam eſſe, ſimul & diſtributionem; & proinde locum 


& conceptaculum, ubi perficiatur alimentum & unde deri- 


vetur in ſingula membra. 

9. Sunt inſuper problemata conſequentia, ad fidem faci- 
endam a poſteriore non inutilia.— Videmus in contagione, 
ictu venenato, & ſerpentum aut canis rabidi morſu, in lue 
venerea, & hujuſmodi, illæſa particula contacta, tamen 
totum habitum contingere vitiart :. lues venerea, illæſis ali- 
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nours due from ſo great diſcoveries, by fiſhing 
themout from the dark waters of his predeceſſors; 
but all their arguments alledged, prove only that 
ſome imagined the biood had a kind of circu- 
larly returning motion within the veilels, in a 
manner to them unknown ; or that they had on- 


ly 
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quando genitalibus, primo omnium vel ſcapularum, vel 
capitis dolore, vel aliis ſymptomatibus, ſeſe proderc ſolet. 
Vulnere, facto a morſu Ems rabidi, curato, febrem tamen 
& reliqua horrenda ſymptomata ſuperveniſſe experti ſumus. 
Quoniam, in particulam impreſſum contagium, una cum 
icvertente ſanguine ad cor ferri & totum corpus poſica in- 
quinare poſte, hinc patet. U tertianæ febris principio, 
morbifica cauſa cor petens, circa cor & pulmones quando 
immoratur, anheloſos, ſuſpirioſos & ignavos facit; quia 
principium aggravatur vitale, & ſanguis in pulmones im- 
pingitur, incraſſatur, non tranſit (hoc ego cx dificCtione 
zlorum qui in principio acceſſionis mortui ſunt, expertus 


-lJoquor) tunc ſemper pulſus frequentes, parvi & quandoque 


inordinati ſunt ; ab adaucto vero calore, attenuata materia, 
apertis viis & tranſitu facto, incaleſcit univerſum corpus, 
pulſus majores fiunt & vehementiores, ingraveſcente pa- 
roxy ſmo febrili. Calor, ſcilicet præter naturalis, accenſus 
2 corde, inde in totum corpus per arterias diftunditur, 
una cum materia morbifica, quæ co modo a natura exſu— 


peratur & diflolvitur — Cum etiam exterius applicata 


medicamenta vires intro exerceant ſuas, ac ſi intro ſumpta 
eſſent, (colocynthis & aloe ventrem ſolvunt, cantharides 
urinas movent, allium plantis pedum aſligatum expectorat 
& cordialia roborant, & hujus generis intinita) hinc con- 
ſtat forſen non irrationabiliter dici, venas per orificia, ab 
exterius admotis, abſorbere aliquid & intro cum ſanguine 
deferre, non alio modo, quam ille in meſenterio, ex in- 
teſtinis chylum exiugunt & ad jecur una cum ſanguine ap- 
portant ——YPlant-animalia dicta, Oſtrea, Mytili, Spon- 
gie & Joophytorum genera omnia. cor non habent; pro 
code enim toto corpore utuntur, & quaſi cor, hujuſmodi 
animal ett. Cor recte diſcernere attamen in apibus, muſ— 


cls, crabronibus & hufuſmodi aliquaudo (ope perſpicilli) 
lici:. 
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ly begun to form a looſe idea of the mode, in 
which a little part of the circulation was effect- 


ed (See F. 62. following); nor was any of 


thoſe obſcure paſſages noticed by Dr. Har- 
vey, who propoſed the tracing of nature 
herſelf, and experimenting on living brutes, as 

the 
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licit.——Pulſans quiddam intueri, etiam in pediculis, in 
quibus & tranſitum alimenti per inteſtina (cum tranſluci- 
dum fit animal) inſtar maculæ nigræ cernere inſuper ciare 
poteris, multiplicantis illius ſpecilli ope. Sed in exan- 
guibus & frigidioribus quibuſdam, ut cochleis, conchis, 
tquillis cruſtatis & ſimilibus ineſt pulſans particula, quaſi 
veſicula quædem vel auricula fine corde, rarius contractio- 
nem faciens, & quem non, niſi æſtate aut calidiori tem- 
peſtate, diſcernere licet: in his pulſu aliquo opus eſt, ad 
alimenti diſtributionem, propter partium organicarum vari- 
etatem, aut denſitatem ſubſtantiæ: ſed rarius fiunt pulſatio- 
nes, & quandoque omnino non, ob ſrigiditatem. Hoe 
etiam inſectis videtur contingere, cum hyeme lateant, vel 
plantæ vitam tantummodo agant : fed an idem etiam qui- 
buſdam ſanguineis animalibus accidat, ut ranis, teſtudini- 
bus, ſerpentibus, hirundinibus, non injuria dubitare licet. 
Unde & veriſſimum illud (Ariſtot. de part. animal. 3.) quod 
nullum ſanguincum animal careat corde. —— Sic quibuſ- 
cunque inſunt pulmones, illis duo ventriculi cordis, dexter 
& ſiniſter; & ubicunque dexter, ibi ſiniſter quoque ineſt; 
non è contra. Cum ſpongioſi, rari & molles {int ipfis 
puimones, ad protruſionem ſanguinis per ipſos vim tantam 
non deſiderant; proinde in dextro ventriculo fibre, pau- 
clores & infirmiores, nec ita carnoſæ, aut muſculos æmu— 
lantes : in ſiniſtro vero ſunt robuſtiores & plures, carno- 
ſiores & muſculoſi; quia ſiniſter ventriculus majori robore 
& vi opus habet, quo per univerſum corpus longius ſan— 
guinem proſequi debet. Hinc etiam medium cordis poſſi- 
det, & triplo craſſiorem parietem & robuſtior eſt ſiniſter 
ventriculus dextro. Hinc omnia animalia, etiam homines, 
quo denſiori, duriori & ſolidiori habitu ſunt carnis, eo ma— 
gis fibroſum, craſſum, robuſtum & muſculoſum habent cor. 
10. Valvularum ſimiliter uſum conſidera; quæ ideo factæ, 
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the ſole rules to guide his diſquiſitions. Thus 


if it be plain, that Hippocrates and ſome others 
have known and declared, that there was both 


a Circulation and a perſpiration throughout the 
body ; 'tis equally evident, from their writings, 
that they neither knew the antecedent cauſes, 


the 
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ne ſemul emiſſus ſanguis in cordis ventriculos regeratur. 
Differentia ventriculorum incipit in robore, quia dexter 
duntaxat per pulmones, ſiniſter per totum corpus impellit. 

in aliquibus hominibus, toroſis videlicet & durioris 
habitus, dextram auriculam ita robuſtam, & cum lacertu- 
lis & vario fibrarum contextu intius affabre concinnatam 
reperi; ut aliorum ventriculis robore videretur æquipol— 
lere: & mitabar ſane quod in hominibus diverſis, tanta 
eſſet difterentia, ——Sed notandum, quod in fœtu auriculæ 
longe majores, quam pro proportione inſunt; quia, ante- 
quam cor hat, aut ſuam functionem præſtet, (ut ante de- 
monſtratum eſt) cordis quaſi officium faciunt. Primum, 
dum foetus, quaſi vermiculus mollis, ineſt ſolum punctum 
ſanguineum, five veſicula pulſans, & umbilicalis venæ por- 
tio, in principio vel baſi dilatata: poſtea cum foetus deli- 
neatus, iſta velica carnoſior & robuſtior facta in auriculas 
tranſit, ſuper quis cordis corpus pullulare incipit, nondum 
ullum oſicium faciens publicum : formato vero fœtu, cum 
jam diſtincta ola a carnibus ſunt, & per fectum eſt animal 
& motum habere ſentitur, tum cor quoque, intus puiſans 
babetur, & (ut dixi) utroque ventriculo ſanguinem è vena 
cava in arteriam transtundit. Sic natura divina, cor ad- 
didit gradibus, tranſiens per omnium animalium conſtitutio— 
nes ut ita dicam, ovum, vermem, fœtum, &c. Arteriæ in ſua 
tunicarum craffitie & robore tintum a venis differant, quia 
ſultinent impetum impellentis cordis & prorumpentis ſan— 
guinis.——klinc, cum natura perfecta nihil facit frultra, 
d in omnibus tit ſutficiens ; quanto arteriz propinquiores 
cordi ſunt, tanto migis a venis in conſtitutione difterunt, 
& robultiores ſunt & ligementoſe magis; in ultimis vero 
diſteminationibus iptarum, ut manu, pede, cerebro, meſen- 
terio, ſpermaticis, ita conſtitutione {1miles ſunt, ut oculari 
tuncarum inſpestione, alterum ab altero internoſcere diffi- 
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it 
the modes of operation, nor the immediate 


effects of them; which, as Dr. Pitcairn has, in 


his vindications, amply and elegantly proved, 
make the eſſential parts of every ſcientifical diſ- 
covery. 


F. XIX. The publication of Dr. Harvey's 


great diſcovery to the world, ſoon excited a 

ſpirit 
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cile fit. Hoc autem juſtis de cauſis fic ſe habet; nam quo 
longius arteriæ diſtant à corde, eo minore multo vi, ictu 
cordis per multum ſpacium refracto, percutiuntur, Ad- 
de, quod cordis impulſus, cum in omnibus arteriarum 
truncis & ramulis ſufficiens ſanguini eſſe debeat, ad divifio- 
nes ſingulas quaſi partitus imminuitur : adeo ut ultimæ di- 
viſiones capillares arterioſz videantur venæ, non ſolum 
conſtitutione, ſed & officio & ſenſibilem pulſum aut nullum 
aut non ſemper edant, niſi cum pulſat cor vehementius, 
aut arteriola in quavis particula dilatata aut aperta magis 
eſt. Inde fit ut in dentibus quandoque & tuberculis, quan- 
doque in digitis ſentire pulſum poſſimus, quandoque non. 
Unde pueros (quibus pulſus ſemper ſunt celeres & fre- 
quentes) hoc uno ſigno febricitare certo obſervavi; & ſimi- 
liter in tenellis & delicatulis, ex compreſſione digitorum, 
quando febris in vigore eſſet, facile ex pulſu digitorum 
percipere potui. Ex altera parte, quando cor languidius 
pulſat, non ſolum, non in digitis, fed nec in carpo aut 
temporibus pulſum ſentire contingit, ut in Iipothymia, 
hyſtericis ſymptomatibus, aſphyxia, debilioribus & mori— 
turis.———Eodem modo in pulſuum ſpeculatione ; cur vide- 
licet iſti lethales, aut contra; & in omnibus generibus, 
ipſorum cauſas & præſagia contemplando, quid iſti ſignifi- 
cent, quid hi, & quare. ——dimiliter in criſibus & expur- 
gationibus naturæ, in nutritione, præſertim diſtributione, 
alimenti, pmiliter & omni fluxione.——Denique in omni 
parte medicine, Phyſiologica, Pathologica, Semeiotica, 
Therapeutica, cum quot probicmata determinari poflint 
ex hac data veritate & luce ; quanta dubia ſoivi & quot ob- 
ſcura dilucidari, animo mecum reputo, campum invenio 
ſpatioſiſſimum, ubi longius percurrere & Jatius expatiari 
adeo poſſum, ut non ſolum in volumen excreſceret, præter 


inſtitutum 


—— — — 
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ſpirit of emulation, and employed all the Euro- 
pean profeſſors of anatomy, to trace the ſteps 
thereof, both in living and dead ſubjects; and 
in both to examine all parts with more labour 
and care than they were hitherto uſed to be- 
ſtow: the conſequences of which were, very 

conſi- 
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inſtitutum meum, hoc opus, ſed mihi forſan vita ad finem 
faciendum deficeret. 

11. Quantum pulmones in textura & mollitie, ab ha- 
bitu corporis & carnis recedunt, tantum differt venæ 
arterioſæ tunica, ab aortæ. Semper bhæc omnia ubique 
proportionem ſervant, in hominibus: quanto enim ma— 
gis toroſi, muſculoſi & durioris ſint habitus, & cor ha- 
beant robuſtum, craſſum, denſum & fibroſum magis, 
tanto auriculas & arterias proportionabiliter in omnibus, 
craſſitie & robore habent magis reſpondentes. Hinc qui- 
bus animalibus, leves ventriculi cordis intus ſunt, abſque 
villis aut valvulis, & paricie tenuiore (ut piſcibus, avibus, 
{erpentibus & quam pluribus generibus animalium) in illis 
artet parum aut nihil a venis differunt in tunicarum 
craſſitice. Amplius, pulmones tam «mpla habent vaſa, ve- 
nam & arteriam, ut truncus artęriæ excedat utroſque ra- 
mos crurales & jugulares ; cauſa eſt, quia in pulmonibus 
& corde promptuarium, fons & theſaurus ſanguinis & offi- 
cina perfectionis eſt. Vita igitur in ſanguine conſiſtit, (uti 
etiam in facris naſtris legimus). Crebra enim (ut dixi) 


vivorum diſſectione expertus ſum, moriente jam animali, 


nec amy'ius ſpirante, cor tamen aliquandiu pulſare, vitam- 
que in ſe retinere. Quieſcente autem corde, motum vi- 
deus in auiiculis ſuperititem, ac poſtremò in auricula dex- 
ta; ib.que tandem cellante omni pulſatione, in ipſo fan- 
guine undulationem quandam, & obſcuram trepidationem, 
five paipitutionem (extremum vitæ indicium) reperias. Et 
cuilibet cernere eſt, ſanguinem ultimo calorem in ſe retine- 
re: quo ſemel prorſus extincto, ut jam non amplius ſan- 
guis eſt, fed craar; ita nulla poſtliminio ad vitam revertendi 
tpes reliqua. At vero, tum in ovo, tum in moribundis 
animalibus, poſtquam omnis pulſatio diſparuit; ft vel 
puncto ſalienti, vel dextræ cordis auriculæ levem fomitem 
admor tis; videdis illico, motum, pulſationem, ac vitam 
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conſiderable anatomical diſcoveries, of a leſſer 
order, by different profeſſors, in all quarters of 
Europe; according as each of them had choſen 
particular provinces of the human body, to be 
the proper objects of their ſtricter enquiries and 
experiments. Injections of water, milk, ink, 


&c. 
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à ſanguine redintegrari: modo is calorem omnem innatum, 
ſpiritumque vitalem haud penitus amiſerit —— Quilbus clarè 
conſtat, ſanguinem eſſe partem genitalem, fontem vita, pri- 
mum vivens & ultimo moriens, ſedemque anime primarium z 
in quo (tanquam in fonte) calor primo, & pracipuc abun- 
dat, vigetque ; & à quo reltque omnes totius corporis partes 


calore influente foventur, & vitan obtinent.— — Propterea- 


ſanguis ubique in corpore reperitur 3 nec uſpiam id acu 
pungere, ve! minimum ſcalpere queas, quin ſanguis ocyus 
profluat : tanquam, abſque co foret, nec calor partibus, 
nec vita ſupereſſet, Ideoque, concentrato, fixoque leviter 
ſanguine (Hippocrates, ann rw OxcEwv, nominavit) 
veluti in lipothymia, timore. frigore externo, & febrium 
inſulta contingit ; videas illico tottum corpus frigeſcere, 
torpere, & pallore livoreque perfuſum langueſcere : evo- 
cato autem rurſus ſanguize, per adhibita fomenta, exerct- 
tia, aut animi paſſiones, (gaudivm nempe, iramve) hui! 
quam ſubito omnia calent denuo, florent, vigent, ſplen- 
dentque ? hinc cauſſas perſpicere liceat, non modo vitz, 
in genere, ſed longioris ctiam, aut brevioris ævi; ſomni, 
vigiliarum, ingenii, roboris, &. Nanque ejus tenuzrate 
(ait ibid. Ariſt.) & munditie, animalia ſapientiora ſunt, 
ſenſumque moviliorem «btinent : Semiliter, vel timidiora, vel 
animoſa; iracunda, & furioſa evadunt ; prout ſcil. ſanguis 
corum vel dilutus, vel fieris multis craſsi/que refertus fuerit. 
—— Nec vitz folum ſanguis autor eſt ; ſed, pro ejus vario 
diſcrimine, ſanitatis etiam, morborunique cauſtæ contin- 
gunt. Quinetiam venena, quæ forinſecus nobis adveniunt 
(ut ictus venenati) niſi ſanguinem inficerent, damnum nul- 
lum afferrent, Adeo nobis ex codem fonte, vita & ſanitas 
profluunt. S ſanguis nimis eligueſcat (inquit Ariſt.) ægro— 
tant, Namque in eruorem ſeroſum abit adeo, ut quidam ſu- 
dorem eruentum exſudrint.—-— Ariſlateles quoque, ut ſan- 


guinem 
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&c. were firſt u'ed to trace the veſſels, by Euſta- 
chio, Harvey, Highmore, Gliſſon, Willis, Bartho- 
lin, &c. which were afterwards changed for ſuet, 
or other hardening matters, by the ingenious 
Swammerdam; from whom his friend Ruyſch 
received them, and by their dexterous r e 
tion, 
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guinem alendi gratia inſtitutum putavit; itz eundem etiam, 
veluti e partibus, compoſitum cenſuit. Nempe ex craſli- 
ore, & atray quæ in fundum pelvis, inter concreſcendum, 
ſubſidit: eaque pars illi deterior habetur: Sanguis enim, 
inquit, ht integer eft, rubet, & dulcis ſaporis eft ; ſed, fe vel 
naturd, vel mor be fit vitiatus, atrior cernitur, Ex parte 
etiam fibrosa, five fibris, conſtare voluit: ii/que demptis, 
(ait) ſanguis neque concreſcit, neque ſpiſſatur. In ſanguine 
præterea ſaniem agnovit : Sanies, inquit, ſanguis incoctus 
9%; aut quia nondum percoctus, aut quod in ſeri modum di- 
lutus fuerit, Atque hunc frigidiorem eſſe, ait; fibras au- 
tem partem ſanguines terrenam eſſe ſtatuit. — Quapropter 
ſanguis variè diſcrepat : adeo ut quibuſdam is fit ſeroſior, 
tenuior, & quaſi ſanies, ſeu ichor ut in frigidioribus z qui- 
buſdam vero craſſior, fibroſior, & terreſtrior, &c. non- 
nullis (vitiati ſcil. temperamenti) ſanguis atrior: aliis autem 
mundus, fincerus, & floridus, qualis præcipuè conſpicitur. 
nde conſtat, tum Medico, tum Ariftotelem, ſangui- 
nem ex partibus & difterentiis quadantenus ſimilibus con- 
ſtituere. Quippe priuſquam corporis quiſpiam viſu diſcer— 
nitur, ſanguis jm genitus & actus eſt, palpitatgue (ut 
Ariſlotcles, ait) intra venas, pulſugus ſimul guoquover ſum 
moveln” ; folufque omnium humorum ſpat ſus per totum corpus 
animaliuni oft. Et ſemper, quandiu vita ſervatur, fervet. 
Quinimo ex vario iptius motu, in celeritate aut tarditate, 
Vehementia aut debilitate &c. eum & irritantis injuriam, 
& toventis commodum perſentiſcere, manifeſtum eft. 
Quippe ſanguis, dum in corpore naturaliter ſe habet, ſimi- 
laris ubique conſtitutionis apparet. Quamprimum autem 
extravaſatur, caloremque nativum exuit; protinus, (ceu 
diſhmilare quiddam) in diverſas partes abit. Partes porro 
aliæ fibroſæ & denſiores (reliquarum vinculum :) aliæ ſero- 


ſx, quibus coagulatus thrombus innatare ſolet. Atque in 
hor 
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tion, with other artifices, acquired no ſmall degrees 
of profit, and extenſive reputation; the magnifier 
or microſcope, began alſo to be firſt applied to 
anatomy by Dr. Harvey “, and by the two laſt 
gentlemen. Dr. Harvey firſt publiſhed upon 
the motion of the heart and blood, at Franc- 

* See his obſervations on the heart of inſeRs. p. Ixx. ſub finem. 


fort, 
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hoc ſerum, ſanguis tandem fere totus degenerat, Partes 
autem iſtæ non inſunt vivo ſanguini, ſed a morte folum 
corrupto, & jam diſſoluto. In calidioribus & robullis ho- 
minibus alia ſanguinis pars cernitur que ineo foras oducto 
& grumeſcente ſuperiorem locum occupans condenſatur, 
& gelatinem ex cornu cervino, ſeu mucaginem quandam, 
aut albumen ovi craſſius plane refert; locumque ſupremum 
in ſanguinis diſgregatione obtineat, ——Deinde in venæ 
ſectione, ſanguis hujuſmodi proſiliens (qui plurimus abundat 
hominibus calidæ temperaturz, robuſtis, & torohs) lon- 
giore filo impetiique vehementiore (tanquam è ſiphone eli- 
ſus) exſilit: ideõque eum calidiorem, & ſpiritalem magis 
judicamus; quemadmodum & genitura fœcundior, ſpiriti- 
buſque plenior æſtimatur; quæ longe, valideque ejicitur. 
——Dittere quoque plurimum hanc mugaginem, ab icho- 
roſo & aquosa illa ſanguinis parte, quæ (ceu reliquis frigi- 
dior) aquoſa & ſanioſa pars, crudior magiſque incocta eſt, 
quam ut in puriorem & perfectiorem ſanguinem tranſiere 
poſſit. Quin certum eſt, non modo partem, illam, ſed 
& univerſum ſanguinem, in ſaniem ichoroſam corrumpi 
poſſe. Reſolvuntur nempe in materiam, unde primo com- 
ponebantur; ut ſal in lixivium, unde orus eſt. Similiter 
in omni cachexia, ſanguis emiſſus copioſo ſero abundat: 
adeo, ut interdum vix quicquam grumoſi appareat, ſed 
omnis ſanguis una ſanies videatur: ſicut in leucophlegma- 
tia experimur, & animalibus exſanguinibus naturale eſt. 
Virginibus cachecticis, febrique alba laborantibus, ut reli- 
quo earum corpori, Ita jecort etiam pallidus inhzret color; 
penuriæ ſanguinis in corpore manifeſtum indicium.—— 
Dum autem aſſero, vitam primo ac principaliter in ſan— 
guine reſidere: nollem hinc perperam concludi, omnem 
phlebotomiam eſſe periculoſam, aut noxiam: vel, cum 
vulgo, credi, quantum ſanguinis detrahitur, tantundem f1- 
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fort, 1628; about which time, Aſelli of Mi- 
lan, alſo publiſhed his diſcovery of the lacteals 


in a dog. Pecquet of Paris, wrote on the re- 


ceptacle and duct of the chyle (1651.), that 
had been deſcribed before him by Euſta- 
chio. Bills and Jollif efpied the lymphatic 

veſſels 
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mul vitæ decedere; quod ſacræ paginæ, vitam in ſanguine 
conſtituerint. Quotidiana enim experientia notum eſt, 
ſanguinis miſſionem eſſe plurimorum morborum ſalutare 
auxilium, & inter remedia univerſalia pracipuum : utpote 
ejus vitium, vel abundantia, maximam morborum cater- 
vam conſtituat; & oportuna evacuatio, a morbis pericu- 
loſiſſimis, morteque adco ipsa ſæꝑe liberet. Quantum 
enim ſanguinis ex arte detrahitur, tantundem vitæ ac ſalu- 
tis additur.— ld ipſum nos Natura docuit, quam Medici 
{bi imitandam proponunt: hæc enim, larga & critica eva- 
cuatione per nares, menſtrua, aut hæmorrhoidas, affectus 
ſæpe graviſſimos tollit. Ideoque adoleſcentes, qui pleniore 
victu utuntur, vitamque in otio tranſigunt, niſi circa de- 
cimum octavum, aut viceſimum ætatis annum (quo tem- 
pore ſanguinis copia, una cum corporis incremento accu— 
mulari ſolet) aut ſpontaneo per nares, vel loca inferiora 
effluvio; aut aperta vena, a ſanguinis onere liberentur ; 
plerunque febribus, variolis, capitis doloribus, aliiſque mor- 
bis & ſymptomatis gravioribus periculoſiſſimè ægrotant. 
Quod reſpicientes Veterinarii, omnem ferè jumentorum 
medelam a venæ ſectione auſpicantur. Ultimo jam ex- 
perimentum hoc admirabile (unde cor ipſum, membrum 
ſcilicet principialiſſimum, vix ſenſile appareat) non retice- 
bimus.——-Nobilfliinus Adoleſcens, & illuſtriſſimi Vice— 
comitis de Montegomero in Hibernia filius primogenitus, 
cum adhuc puer eſſet, ingens ex inſperato lapſu nactus eſt 
infortunium; coſtarum nempe ſiniſtri lateris fracturam. 
Abſceſſus ſuppuratus, magnam tabi quantitatem profudit; 
ſanieique diu è cavitate ampliſſimd manavit: uti ipſe mihi, 
aliiſque (qui aderant) fide digni narrarunt. Is circa annum 
ætatis ſuæ decimum octavum, aut decimum nonum, per 
Galliam & Italiam peregrinabatur ; indeque Londinum ap- 
pulit. Interca veto peramplum hiatum in pcctore aper- 

| tum 


TT. San 


_ 
* 
_» 
% * 4 


9 


D n ä 


and of Medicine. Ixxix 


veſſels (1650.); which had been tranſiently 
ſeen upon the liver before them, by Aſelli. 
Wharton (1656.), Steno (1662.), and Nuck 
(1690.), dived into the glandules in general. 
Swammerdam (1664.), and de Graaf (1668.), 
examined the parts of generation ; Harvey 


(1051.), 


Circulatio Haryana. 


tum geſtabat; adeò, ut pulmones (uti creditum eſt) in eo 
cernere, ac tangere liceret. Id cum ſereniſſimo Reg: Ca- 
rolo, ceu miraculum, nunciaretur ; me ſtatim, ut quid rei 
eſſet perſpicerem, ad Adoleſcentem miſit. Quid fadtum? 
Cum primum accederem, videremque juvenem vegetum, 
& aſpectu quoque, habituque corporis laudabili præditum; 
aliquid ſecus, atque oportuit, nunciatum arbitrabar. Præ- 
miſsd autem, ut mos eſt, ſalutatione debita, expoſita- 
que ex mandata Regis eum adeundi cauſsà; omnia illico 
patefecit, nudamque lateris ſiniſtri partem mihi aperuit; 
ablata ſcil lamella, quam tutelæ gratia adversus ictus, 
aliaſque injurias externas, geſtabat. Vidi protinus ingen- 
tem pectoris cavitatem, in quam facilè tres meos prio- 
res digitos, una cum pollice immitterem : fimulque in pri- 
mo ejus ingreſſu partem quandam carnoſam protuberantem, 
reciproc6que extrorſum introrſumque motu agitatam depre- 
hendi, manũque caute tractavi. Attonitus rei novitate, 
iterum iterümque exploro omnia: &, cum diligenter ſatis 
inveſtigata eſſent; certum eram, ulcus antiquum & peram- 


plum (citra Medici periti auxilium) miraculi inſtar, ad ſani- 


tatem perductum eſſe, parteque interiore membrana veſti- 
tum, & per marginis ambitum firma cute munitum. Par- 
tem autem carnoſam (quam ego primo intuitu, carnem 
aliquam luxuriantem credideram, aliique omnes pulmonis 
partem judicabant) ex pulſu, ejuſque differentiis, ſeu rhyth- 
mo, (utriſque manibus carpo & cordi ſimul admotis) & ex 
reſpirationis collatione plane perſpexi, non pulmonis lobum 
aliquem, fed cordis conum eſſe; quem caro fungoſa ex- 
cre{cens (ut in ſordidis ulceribus fieri ſolet) exterius, muni- 
minis inſtar, obtegebat. Concamerationem iſtam, a ſub- 
naſcentibus ſordibus Adoleſcentis tamulus injectionibus te- 
pidis quotidie liberabat, laminimque imponebat: quo facto, 
herus ſanus, & ad quælibet exercitia ac itinera promptus, 
tuto & jucundè vitam degebat. Reſponſi vice igitur, 

Ado- 
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(1651.), Needham (1666.), Hoboken (1669. ), 
and Kerkring (1670.), the fœtus, and its apper- 
tinents. Gliſſon illuſtrated the liver (1654.); 
Verſung (1643.), and de Graaf (1664.), the 
pancreas; Ruyſch (1665.), the ſpleen and 
lymphatics; Willis (1664.), Vieuſens (168 F.), 
and Ridley (1695.), the brain and nerves, while 
Ruyſch went on with the blood-veſſels. Willis 
(1973.), and Peyer (1677.), ſcrutinized the 
ſtomach and guts; Bellini (1662.), and Mal- 
pighi (1666.) the kidneys ; Borelli, and Lower 
(1669.), the heart ; Highmore (1651), Schnei- 
der (1655.), and Cowper (1698.), the inner 
nares ; Briggs, the eye (1655.), and Duverney 
(1683.), the organs of hearing, &c. all which, 
with leſſer diſcoveries and obſervations, you 
will find worked up into the ſyſtems of the laſt 
age, recommended at F. XIII. although, as we 
have before obſerved (F. XVI.), you will perceive 
a great many of thoſe ſuppoſed new diſcoveries, al- 
readyanticipated above an age before, by the great 

prince 

Circulatio Harviana. 

Adoleſcentem ipſum ad, ſgrenifiimum Regem deduxi; ut 


rem admirabilem & fingularem, propriis ipſe manibus tracta- 


ret, atque oculis intueretur: nempe, in homine vivente & 
vegeto, citra ullam offenſam, cor ſeſe vibrans, ventricu— 
Io{que ejus pulſantes videret, ac manu tangeret. Factümque 
eſt, ut ſereniſſimus Rex, una mecum, cor ſenſu tactũs pri- 
vatum eſſe agnoſceret. Quippe adoleſcens, nos ipſum tan- 
gere (niſi viſu, aut cutis exterioris ſenſatione) neutiquam 
intelligebat.—Simul, cor dis ipſius motum obſervavimus; 
nempe, illud in diaſtole introrſum ſubduci & retrahi; in 
ſyſtole vero, emergere denuo & retrudi: herique in corde 
ſyllolen, quo tempore diaſtole in carpo percipiebatur: at- 
que proprium cordis motum & functionem, eſſe ſyſtolen: 
denique, cor tune pectus ferire, & prominulum eſle; cum 
erigitur ſurſam, & in ſe contrahitur. | | 
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prince of anatomiſts, Euſtachio. See F. XVI. 
foregoing. 

F. XX. Thoſe who defire to be ſtil! better 
critics in the anatomy and vphyliniogy of the 
preſent day, beyond the lengt s wich our pre- 
ſent Compen.um will conduct them, may 
conſult our learned avatomiſt, Dr. Haller's notes 
on Buerhaave; for the fake of form, thoſe re- 
printed at Venice, 4to. ſeven vol. 1744. & icq. 
to which add the eight ſupplemental volumes of 
Theſes, intended to ſupply their detects, lately 
imported by Mr. Nourſe, in the Strand. The 


learned Adverſaria and Epiſtles of that great or- 


nament to anatomy, and to all Italy, Morgag- 
ni; the improved ſyſtem of Wivſlow, that is 
daily expected from under the care of Dr. 
Aſtruc; the works of Albinus and Ruvich, &c. 
The principal writers from Hippocr tes to Har- 
vey may be briefly ſurveved in the Bibuogra- 
phia A natomica of Dr. Douglas. Lua. Bat 1727. 

L. Heiſteri. * Compend Anat. Amſt. 1750. 
For figures, thoſe of Euſtachio, explained by 
Albinus, Leidæ, 1744. Thoſe pompous tables, 
wh.ch are by . aſcribed to Swaniperdin): 
firſt publiſhed with a bad explanation; by Dr. 
Bidlow, and afterwards with a better, by Mr. 
Cowper, are ſo finelly deſigned, by Laireſſe, 
and engraved by Van Gunſt, that the fair co- 
pies of them will hardly ever fail of elteem, 


although they fall very ſhort of anatoinical 


truth. Many of the figures are inverted, ſo 


* See alſo his Oratio de incrementis anatumize in hoc 
ſeculo XVIII. and Georgii Frankii Bona nova anatomica 
ſuperioris ſeculi inventa, 410. Heidelb. &c. 


Vol. I. f that 
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that you cannot ſee them rightly, but by look- 
ing at them in mirror; as thote of the heart 
and jungs, tab. 22. and 24. alſo of the liver, 
tab. 37. The figures, no leſs than the vaſcu- 
lar and nervous ſtructure of the viſcera, are 
often very wide of nature; ſometimes ſupplied 
from fancy, and bad preternatural figures. But 
the muſcles are fine, ſtrong, and lively; the 
general ſituations of the viſcera, in the venters, 
well repreſented, and the bones are no leſs 
beautiful: only as the muſcles ars ſadly diſſect- 
ed or prepared, for the draughts, ſo the bones 
are copied from bad ſpecimens, ſuch as are tao 
ſmooth, young, female, or unexerciſed, yield- 
ing no juſt ideas of the aſperities, by which 
the muſcles are inſerted into them.--- Thoſe, on 
the contrary, which have been given us by the 
great Euſtachio of our age, Albinus, are every 
way finiſhed to perfection, ſo as to repreſent 
even the very habits of the foetal and adult 
bones and muſcles, as in a painting : and thoſe 
gures of the viſcera, that are now publiſhing 
in numbers, by a very learned anatomiſt, au- 
thor of this treatiſe, Dr. Haller, at Gottingen, 
in Germany, are equally finiſhed and praiſe- 
worthy ; as are alſo the plates of the gravid 
womb, now in the preſs, by the ingenious Mr. 
Hunter. The muſcular ſyſtem, printed in co- 
jours at Paris, by M. Gautier, 1745. & ſeq. 
fall very ſhort of thoſe that were publiſhed by 
Courcelles, (icones muſculorum Capitis Leide, 
1743.) which ſhow us that Le Blond's art of 
printing things to the life by a due mixture of 


the primitive colours, red, blue and yellow, may 
both: 
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both elegantly and uſefui.y b- applied to anato- 
my ; as Dr. Martin of Chelſea, has formerly 
ſhown us in Botany. Thoſe who defire truth 
and cheapneſs together, can purchaſe no ſet of 
anatomical figures, equal to thoſe of Euſtachio 
and Albinus, lately publiſhed by Meſſ. Knap- 
tons, in Ludgate- ſtreet; but bad figures, like 
bad habits in muſic or other ſciences, ought 
carefully to be ſhuned by all learners in anato- 


my, as they corrupt the ideas, or fix impreſſions 


that are afterwards not eaſily corrected, but 


from viewing nature herſelf, under a good pro- 
feſſor. 
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LECTURE I. 
Of the Antmal Fibres. 


H E moſt ſimple parts of the 
human body are either fluid 
or ſolid. The fluid parts be- 
ing of divers kinds, we ſhall 
hereafter conſider in their moſt convenient 
places. But here the ſolids, which make 
the moſt ſimple and true baſis of the body, 
come firſt to be conſidered before the hiſto- 
ry of the other parts. | 
B A 


— 
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R E M A R K. 

A body, philoſophically ſpeaking, is any ex- 
tended and reſiſting object of our lenſes ; whoſe 
parts have more or leſs an attractive and coheſive 
| force one to another. If this coheſion betwixt 
the parts are ſtrong enough to keep them in their 
ſituations (contrary to the force by which they 
tend to the earth's eenter) and preſerve the na- 
tural figure of the body, we call it a /o/id ; but 
if this coheſion be fo weak that the gravitation 
of parts brings them to a level, or to a portion 
of the earth's convexity, when left to thernſelves, 
we call it a fluid; but it the coheſion of parts 
be neither ſtrong enough to retain the figure, 
nor weak enough to let them flow to a level, we 
call the body /-f7, in various degrees *till you 


come to the coheſion of a folid, beyond which 


we count hardneſs, Hence we ice, that, by 
leſſening the coheſion and contact of parts, the 
ſame body may be either ſolid, ſoft or fluid; 
as, e. g. Reſin or butter with different degrees 
of heat, leſſening the attraction of coheſion it 
the conſtituent particles. 


§. 2. The ſolid parts of animals and ve- 
getables have this fabric in common, that 
their elements, or the ſmalleſt parts we car: 
ſee by the fine!? microſcope, are cither fibre 
or an unorganized concrect, 


REMARK. 


(1.) Elements are the ſmalleſt and moſt ſim- 
ple particles we can deſcend to in the compoſi- 
tion of bodies. Aud thele, which we are to 
conſider as the keys of nature, are ſuch as we 
are either led to by ſenſe and reaſon, or by 

074 


: 


* 


; 


* 


ſon only. Theſe laſt are, therefore, termed onto- 
logical elements or primitive atoms, from their 
firit obſerver Democritus, in contradiſtinction 
to the four common or phyſical elements of Ari- 
ſtotle. For though matter be in the mind infi- 
nitely diviſible, tis not actually fo in nature, 
but to a certain degree. And from theſe indi- 
viſible or atomical particles, differing only in 
bulk and figure, by a various combination, a- 
riſe thoſe ſenſible or univerſally extended homo- 
geneous bodies we call phyſical elements, be- 

cauſe we ſee nature uſes them by mixture, tex- 
ture and organization to form all the bodics in 
the univerſc. Such are the infinite expanſion cf 
ether; our limited ſphere of air; the more 
confined body of water; and that ſtill leſs body 
which we call earth. 

(2.) /FTaER is that ee ever highly 
claſtic and ſubtileſt of all fluids, which is ex- 
tended by reciprocal undulations throughout the 
univerle {our vacuum's or exhauſted gfaſſes not 
exce pted, ) ſo as (by moving wirh a certain cele- 
rity in direct lines) to form t; by reflection 
and refraction, clours; by attraction and col- 
lion with the other elements, Heat and fire, 
leſs degrees ot which we call cold. 

(3. Ak is that diaphanous and compreſſable 
fiuid which is extended about a degree reund 
the terraqueous globe, being wich us about 
46,650,000,000 times more dene and fluggiſh 
than æther, betwixt which and air there is a very 
great affinity or attractive force, as their denſity; 
1. e. the air contiguous to the æther takes in and 
concentrates the æther proportionally to its 
greater denſity, by which it is rendered mote 
ſpringy and active, with this difference that the 
air, by contact and coheſion in the parts of bo- 
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dies, becomes ſolid and unelaſtic (but æther ne- 
ver); from whence again, by heat, fire or dif- 
ſolution of parts being ſeperated, its elaſticity 
returns. This element has a near affinity or re- 
{ation to water, becauſe it eagerly takes up rari- 
ted water into itſelf, as water again drinks up 
a portion of air within its contact; ſo that air 
and water, actuated by æther, make the levers 
and wedges by which nature performs all her 
changes in bodies either ſynthetically or analy- 
tically. And it ſerves as the common medium 
of communication betwixt us and all bodies. 

(4.) Waren is a colourleſs, infipid, inodo- 
rous and uninſſammable liquor, ſtrongly related 
or of near affinity both to air and earth, but 
more particularly the laſt, ſince it readily ab- 
forbs them, as they abſorb it. This owes it 
fluidity to a certain degree of heat, fince with 
a heat, two thirds leſs than that of our blood, 
it congeals; and with about twice the heat of 
our blood it boils, Beyond which it can be made 
no hotter. 

(5.) ER, as an element, is a ſolid, opaque, 
angular, friable, chalky ſubſtance of ſuch ſmall 
volatile particles, that it readily diffuſes itſelf 
through air and water, and reſides inviſibly in 
them; as earth eagerly imbibing both air and 
water, by their means forms the permanent baſis 
2nd growth ot all mineral, vegetable and animal 
bodies. — A imal} particle of ther, air and 
water combined will, from their fluidity, form a 


ſpherule, conſequently inſipid and inodorous; 


hut coming into ſtrict union, round a more 


denic, angular particle of earch, will be a conoide 


corpuſcle, of which the ſpherule will be the baſis, 
and the leaſt point of the earth the apex. Such 
2 particle, irritating the {mel} and taſte by its 
Agure 


f4 
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figure and denſity, volatile from its minutenets, 
and ſtrongly attracting both air, water, and 
earth, (eſpecially the laſt) we call an acid, fluid 
ſalt. And ſuch parts again variouſly combined 
with light earth and the other elements, will torm 

a bituminous, greaſy, ſulphurous oroily ſubſtance, 
combuſtible or inflammable, as Sir I. Newton 
obſerves. Thus mineral elements, ſalts and {u!- |; 
phurs taken from the earth, do, by heat and or- 0 
ganiſation, become vegetable in plants; thoir 

of plants are changed into animals, and thoſe 

of animals into one another, without ever carry- 

ing the diſſolution to the minima naturalia, or 

atoms of Democritus. An acid is thus by the 

reed neutraliſed into ſugar; in the common ra- 

diſh, pellitory of the wall, &c. *tis made ni- 

trous ; in the horſe-radiſh, onion, &c. alcaline ; 

and alcalies, (foot, pot- aſh, rotten fleſh) are a- 

gain in the vine and grape changed firſt into a 

Lo four and then into a ſaccharine juice, &c. ſo 

' that out of a few ſimple elements (as in the notes 

of muſic) by combinations arife all the varieties 

of medicinal and other ſubſtances. Theſe com- 

bined by mere mixture and contexture, as in mi- 

nerals, falts, gums, cartilages, glue, &c. make 

37 an unorganiſed concreet ; but when the parts 

combined perform any motion in a living body, 

whether plant or animal, we call them a ma- 

chine, or it complex an organ; of which fibres 

or flexible elaſtic threads are the moſt ſimple, 

and univerſally compoſe the reſt. So elaſtic 

globules, with a watry albumen or gelly, are the 

4 - baſis of all the circulating juices, that of the 
1 nerves not excepicd, | | 


§. 2. A fibre in general may be mathe- 
matically contidered as reſembling a line made 
| B53 of 
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of points, having a moderate breadth ; 
rather geometrically as a flender old. 
And that the more FO or permanent 


paris thereof are earth, is deinonſtrated from 


a calcination, or a | long continued putre- 
faction ls 


R E MARE. 


An animal or human body is not improperly 
ſaid to be made up of clay or ſlimy earth, ſince all 
the folids (which are compoſed of fibres) and 
even the permanent or globular fluids which cir- 
culate, are formed of chalky particles like thoſe 
of pipe clay cemented together by glue or gelly ; 
as you may ſee by burning a lump of blood or 
a bone in a clear fire, where after the air, water, 
ſalt and oil, which compoſe the glue, are expel- 
led and conſumed, you have a white, friable, 
chalky earth, coming the neareſt to virgin or 
elementary earth of any we know. So likewiſe 
by diſeaſe or putrefaction in a ſpina ventoſa of 
the bones. And we fee theſe ffanina or gluey 
particles of earth, which compoſe all the mi- 
nute, ſolid and fluid machinulz of the body, are 
prepared from our ingeſta paſſing not only the 
chylificative, ſanguineous and ſerous veſſels, but 
alio for ſome parts through the brain and nerves, 
before they are applied as nutritious matter 
requiring a healthy ſtrong ſtate both of veſlels 
and humours to duly prepare them as to ſize, 
quantity and quality, as well as to apply them, 
(a defect of which we ſee in rickets, ſcorbutic, 
venereal, caſes); whence 'tis ſomewhat ſtrange 
our great Boerhaave ſhould in his 21ſt prac- 
tical aphoriſm, conceive them as immutable in 
their ſoft glutinous ſtate within our bodies, as 


in 


Animal Fibres. 5 


in the dry rigid condition of a goldſmith's cup- 
pell, after paſſing the fire. 


8. 4. Theſe earthy particles have their 


connexion and power of coheſion not from 
themſelves, or a mere contact, but from the 
intermediate glue placed betwixt them. T his 
we know from the experiments mentioned 
above (F. 3.) ; and from the eaſy experiment 
by which a burnt hair, whoſe parts yet hang 
together, recovers a degree of firmneſs by 
dipping in water or oil. Allo the remains of 
ivory or bone ſhavings, whole gelly has been 
extracted, become triable. 


REMARK. 


Theſe experiments ſufficiently prove that the 
degree of coheſion in the parts of a fibre by 
which *tis ſaid to be ſtrong or weak, lax or rigid, 
depends chiefly on the quantity and tenacity of 
the intermediate connecting glue, 


F. 5. That this glue is compoſed of oil 
combined with water by the vital attrition in 
animals, appears again from the chemical 
analyſis of bones and hair; from the jelly of 
bones, ivory, and horns; and from the na- 
ture of our aliments themſelves. Nor is 
there any kind of glue that could more pow- 
erfully join che parts of animals together; 
as we experience in fiſh-glue, and that of 


joiners or cabinet- makers, &c. Sce F. 15. 
ult. 
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REMARK. 


Add that this oil is diſpoſed to unite with the | 


water by attrition from a conſiderable portion of 
an ammoniacal or neutral falt joined with a good 
deal of unelaſtic air; which ſalt we obtain in an 
alcaline volatile ftate by diſtillation. 


$. 6. Earthy particles then (F. 3.) cohe- 
ring longitudinally, and tied together by an 
intervening coheſive glue, (F. 5.) compoſe 
firſt one of the leaſt or moſt ſimple fibres; 


ſuch as we have a knowledge of rather from 
reaſon than ſenſe. | 


REMARK. 

The fineſt microſcopes have been hitherto in- 
ſufficient ro lead us to a ſight of the ſmalleſt 
moving and nervous fibrils, and ſtill leſs can 
we ever expect from them to get any enſible 
idea of the mechaniſm by which. ſenſation. and 
motion are effected. For how motion is modu- 
lated to produce animal ſenſe, or how animal 
ſenſe and will can produce motion, we can only 
conjecture, and never certainly know. We pro- 
ceed, theretore, to compound viſible fibres. 


§. 7. But the leaſt fibres which appear laſt 
to the fight, if you will take up with their 


firſt appearance and the eſtabliſhed opinion, 
are of two kinds, 


R E M A R K. 

From the figure of theſe two kinds of fibres, 
as we ſhall preſently ſee (F. 8, 9.) we may diſtin- 
guiſh the former by the title of filamentary, and 
the latter of membranous. 


F. 8. The 
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Animal Fibres. 9 
g. 8. The firſt kind of theſe fibres (9 7.) 


is lineal, namely, ſuch a form as makes their 


length conſiderably large in proportion to 


their breadth ; and which, by diſpoſing of 
the elementary particles in a right line, muſt 
of courſe lay them generally parallel with 
the neighbouring or contiguous fibres. Ex- 
amples of ſuch fibres we ſee in the bones, and 
moſt eaſily in thoſe of a fetus; and likewiſe 
in the tendons, ligaments and muſcles : only 
we muſt here always remember, that the 
eye never reaches to the ſmalleſt fibres, but 
to larger ones made up the ſmalleſt, and like 
to them in flenderneſs, placed together in a 
rectilineal courſe. That theſe are not diffe- 
rent from the ſmalleſt fibres, we are per- 
ſuaded by the moſt accurate microſcopes of 
Muyſe and Lewenhoeck; by which, the 
muſcular fibres divided even to the laſt, ap- 
pear ſimilar to the larger, till, at length, 
they ſeem mere lines, like ſpiders threads. 
F. 9. The ſecond kind of fibres (F. 7.) 
are thoſe which are conjoined with a breadth 
frequently larger than their length, in form- 
ing what is commonly called the cellular 
tunic or membrane; tho' the name tunic or 


membrane is on many aceounts improperly 
given to it. 


R E MAR K. 


From what has been ſaid, we may admire na- 
ture no leſs tor her wiſe ceconomy than fimplicity, 
in thus forming all that variety of parts we ſee in 
an animal from one ſimple mats of clay or ſlimy 

1 8 | matter, 
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matter, compounded of earth and glue ; from 
whence the body 1 is not only augmented from a. 
ſingle point in the ovum to its full growth and 
ſtarure ; but, like the timbers of a ſhip, is alſo 
every day repaired during life, *rill, at length, 
not two jots of the old or firſt materials re- 
main. This renovation of parts is made wer 
in ſome conſtitutions, and in ſome cron, nan 
in others. How quickly the an! : ours 
with the hair, nails, Fs: are ene d every One 
knows and wie ay ventlire to ſay, that once 
in three years the cha bu is univerſal; at the 
end of which time, tho a man remains che ſame 
identical perſon, he is not the ſame matter. 
But we proceed from theſe ſimple fibres to the 
next leaſt compounded ſolid which they compcſe, 
viz. the tela vel ſubſtantia celluluſa ſpongivides, the 
cellular web-like ſubſtance. 


$. 10. The ſaid cellular ſubſtance is made 
up partly of the forementioned ſimple fibrills 
(F. 8, 9.) and partly by an infinite number of 
little plates or ſcales, which, joined in various 
directions intercept ſmall cells and web-like 
{paces ; and by extending round every, even 
the leaſt moving ſolid parts of the body, 
conjoins them altogether in ſuch a manner as 
not only ſuſtains, but allows them a free and 
ample motion at the ſatne time. But in dif- 
ferent parts of the body we obſcrve a great 
variety of this web-like ſubſtance, in reſpect 
of the proportion betwixt the membraneous 
files and intercepted cells, as well as the 
breadth and ſtrength of thoſe fides, and the 
nature of their contained liquor, which is 
{ome-- 
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ſometimes more watry, and ſometimes more 
oily. 
R E MARK. 

The extenſion of this ſubſtance, not only with 
the ſkm round the whole body, but alto round 
every viſcus or organ, and round every individual 
moving fibre or veſſel of them, into the cavities 
of the bones, and even the ſubſtance of the brain 
and its medulla, is a modern and wonderiul diſco- 
very of anatomiſts, by which we have greas 
light into many otherwiſe obſcure diſcaſes. This 
ſubſtance in its ultimate or fineſt ſtare being 
compoſed of ſimple membranes, when com- 
pacted and convoluted, gives birth to the leaſt 
or moſt ſimple veſſels, which, again reflected 
through plates of the fame ſubſtance compacted 
together, make compound and vaicular mem- 


branes, to the conſideration of which we next 
proceed. 


$, 11. Out of this net-like cellular ſub- 
ſtance compacted by a concretion of the 
membranous plates or partitions, and preſſed 
together by the force of the incumbent 
muſcles and diſtending fluids, ariſe other 
broad and flat plates or ſkins in various parts 
of the body, which being generally diſpoſed 
in one and the ſame direction, ſeem to have 
yet a better right to the title of membrane, 
than the former ; and theſe being convoluted 


into cones and cylinders, pervaded by a flux 


of ſome juice or liquors brought to them, 
put on the name of weſjels, or elſe being ex- 


tended round ſome ſpace that is in a plane 
parallel 


| 
| 
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parallel to itſelf, we call it a func or coat. 
But that tunics or coats are formed out of the 
cellular ſubſtance is proved to ocular inſpec- 
tion, eſpecially in the aorta or dura-mater, 
by maceration ; and the coats of the muſcles 
are thus evidently of a cellular fabric, while 
they reſemble the texture of other mem- 
branes ; from a degeneration of the pericar- 
dium as a true membrane into the cellular 
ſubſtance, or membranes of the great blood 
veſſels belonging to the heart; from the ori- 
gin of the hard and thick membranes which 
are about encyſted tumors, and which are 
formed only in the cellular ſubſtance; laſtly, 
from the eaſy change of the dartos coat of the 
teſticle, and the nervous tunic of the inteſtines, 
by inflation, into the cellular fabric. 

8 12. All the veſſels with which we 
ſee tunics commonly painted, are an ad- 
dition to the cellular net-work, and in no 
wiſe conſtitute the nature of a membrane, 
but are ſuperadded to the membrane itſelf, 
which is firſt formed of the cellular net-like 
ſubſtance. Betwixt the maſhes or ſpaces of 
the inteſtinal net-work of veſſels, perfectly 
well filled by the Ruyſchian art of injection, 
we {till ſee that the white cellular ſubſtance 
which remains, greatly exceeds the bulk of 
the veſſels, although, by their preternatural 
diſtention, they take up more room by filling 
more of the ſpace. But for membranes 
compounded of fibres, interwove or decuſſa- 


ting 


Animal Fibres, 5 


ting each other, I know of none ſuch, un- 
leis you will take ligamentary or tendinous 
fibres for them, which yet are ſpread only 
over the face of ſome true membrane. 

F. 13. This cellular web-like ſubſtance in 
the human body is found throughout the 
whole ; namely, wherever any veſſel or mov- 
ing muſcular fibre can be traced, and this, 


without the leaſt exception, that I know of, 


in any part whatever. See remark of F. 10. 
and of F. 17. following, 

F. 14. The other elementary ſubſtance of 
the human body (F. 2.) viz. concrementum 
glutinoſum chondroeides, which cannot be 
truly called either a fibrous or cellular plate, 
is a mere glue evaſated and concreted, not 
within the fibres, but in {paces betwixt them. 
In the bones this extravaſated ſubſtance is 
manifeſt enough; for you ſee the fibres very 
diſtinct in the bones of a fœtus, in the in- 
tervals betwixt which you perceive the veſ- 
ſels running; ſo that every bone in the ſkull 
on all ſides reſembles the teeth of a comb. 
But this fabric is ſo altered in an adult perſon, 
that a cartilaginous juice being extravaſated 
in the ſpaces betwixt the fibres, we fee ſmall 
plates formed of it. 

F. I 5. Put here the courſe of nature ſeems 
to be ſuch, that even the filamentary fibre: 
(F. 3.) are all firſt formed of ſuch a transfu- 
ſed glue. And that the membranous or ſcaly 
fibres of the cellular ſubſtance (F. 7.) are thus 
formed appears, from thoſe, cellular fibres 


4 pro- 
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produced in the thorax from a concreted va- 
pour or ſerum transfuſed through the ſurface 
of inflamed lungs, which are thereby con- 
joined to the pleura; for theſe perfectly re 

ſemble the true and natural cellular fubltance, 
The ſame appears alſo from a compariſon of 
the icetus with an adult; for the large ſub- 


- cataneous cellular ſubſtance has in a fœtus a 


mere 7 in its ſtead interpoſed betwixt the 
ikin and muſeles, which laſt we obſerve very 
fim in a feins. This theory is again illu— 
ſtrated ( 1.) jp1{be/7caily, by the fibrous cake 
one may draw out from blood by ſtirring it 
round with a probe; and from the mem- 
brane, which may be in like manner formed 
thence according to the experiment of Ruyſch, 
and Albinus's membrane from mucus; laſt- 


ly, from the formation of a polypus, filk 


and glue. (2.) Analytica!ly, we ſee, from 
diſeaſes, that the bony fibres are forthed fr 
of a compacted glue; becanſe the hardef 
bones, by a diffolution of their glue, return 
again into cartilage, fleſh, and jelly: ſuch 
experiments we make on the bones of fil 
and other animals with Papin's digeſtor. 

6 The erthrofogereſts, therefore, or 
formation of the human ſolids, ſeems begun 
when a gelatinous water, like the white of 
an egg, with a ſmall portion of fine creta- 
ceous earth, runs together 1 into a thread, from 
ſome preſſure, the cauſes of which are not 
our preſent concern. Such a filament, by 
the mutual attraction of coheſion, intercept- 

ing 
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ing ſpaces betwixt itſelf and others, helps 
to form a part of the cellular net-like ſub- 
{tance, after having acquired ſome toughneſs 
from the neighbouring earthy particles, which 
remain after an expulſion of the redundant 
aqueous glue. And in this net-like ſubſtance, 
wherever a greater preſſure is impoſed on its 
ſcales or (des, they turn into fibres and mem- 
branes or tunics; and in the bones, laſtly, 
they concrete with an unorganiſed glue. 
(F. 14). Hence, in general, all parts of the 
body, from the ſofteſt to the hardeſt, ſeem 
to differ no otherwiſe than as the former have 
more of the earthy particles more cloſely 
compacted together, with leſs of the aqueous 
glue; while in the ſofteſt parts there is lets 
carth, and more glue. See the remark of 


L. 3. 
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Of the cellular ſubſtance and its fat, 
E have now ſeen (F. 10.) that 


S. 1 

2 W the cellular web-like ſubſtance 
is made up of fibres and plates, which are 
neither hollow nor vaſcular, but ſolid ; al- 
though they are afterwards painted by an ac- 
ceſion of veſſels. But the principal diffe- 
rences of its fabric are the following. In 
ſome parts of the body it is open and looſe, 
being formed of long and diſtant plates ; in 
others, it is thin and compact, being made 
up of ſhort fibres, concreted together, 3 
find it thineſt and of the ſhorteſt fibres, be- 
twixt the ſclerotica and choroides of the eye; 
and betwixt the arachnoides and pia mater 
of the brain. I alſo find it very thin, but 


more tender and conſpicuous, betwixt every 


two coats of the inteſtines, ſtomach, bladder 
and ureters: tis alſo thin and empty under 
the ſkin of the penis, forehead, and in the 
lungs, in which laſt we call it veſicles. Tis 
compoſed of yet longer fibres, where it is 
extended over the larger veſſels, under the 
name of a capſule or vagina; as through the 
viſcera, and particularly the liver and lungs. 
Its principal uſe is to bind together the con- 
tiguous membranes, veſſels and fibres in ſuch 
a manner as to allow them a due or limited 
motion, But the cellular ſubſtance, ſo far 

as 


as we have hitherto deſcribed it, hardly ever 
admits of any fat into the cells; which are 
rather moiſtened by a watry vapour, that is 
ſomewhat gelatinous and oily, exhaled out 
of the arteries and received again into the 
veins. The truth of this is eaſily demon- 
ſtrable from injections of oil and water, either 
alone or with fiſh-glue, made in all parts of 
the body. When this vapour is, by inflam- 
mation, too glutinous, or, from any cauſe, 
abſent or aboliſhed, the ſmall fibres grow one 
to another, and the contiguous membranes 
or plates are cemented into one, with a loſs 
of their motion. 

$. 18. The cellular ſubſtance and its plates 
or ſcales, are ſtill more looſe and open where 
it divides the muſcles and all their fibres (even 
to the ultimate fibre); and likewiſe where it 
ſurrounds and ſuſtains the leaſt veſſels with 
their free motion. That within the cavities 
of the bones is alſo made up of bony plates, 
with membranous ones intermixed ; and laſt- 
ly, it 1s the moſt looſe and open of all, round 
the ſurface of the body on all fides, betwixt 
the muſcles and the ſkin. 

8. 9. Into the empty ſpaces of this cel- 
lular ſubſtance, (F. 18.) almoſt every where, 
in the foetus is poured at firſt a jelly, and 


afterwards a fat; which at firſt is grumous 
or curdy, but afterwards clear and leafy 
namely, a thick, inſipid, inflammable fiquor, 


which, in a cold air, congeals, in ſome de- 
gree, into a ſolid, eſpecially about the kid- 
; neys 
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neys of herbivorous and horned cattle ; but 
is ſofter and yellower in carnivorous ones; 
and while they are living, it ſeems a mere 
fluid, or very nearly ſo. 

$. 20. Through this cellular web-like ſub- 
ſtance the ſmall veſſels are ſpread and rami- 
fied in all parts of the body, from whoſe ar- 
terial extremities the fat is depoſited into the 
cells, and afterwards abſorbed by the venal 
orifices. This paſſage, from the arteries into 
the adipoſe cells, is ſo free and ſhort, that 
there muſt needs be very large mouths by 
which they open, and by which they give 
admittance to injected mercury, air, water, 
diflolved fiſh-glue or jelly, and oil not ex- 
cepted, which is always very ſluggiſh in paſ- 
ſing through the veſſels, even of living ani- 
mals. The olly fat, in this ſubſtance, is 
ſeperated and expelled from the artery, not 
by any long ducts, but by tranſuding on all 
ſides through the whole extent of the veſſel ; 


inſomuch that when an artery is filled or in- 


jected with water, there is no part of the 


ſurrounding cellular ſubſtance, but what 


ſwells with the moiſture. How quickly it 
is collected from the arteries, appears from the 
ſpeedy renovation of it, by a returning fatneſs 
aſter wn diſeaſes. See F. 25. 

Bat this return of the fat abſorbed 
by the be we are taught from the ſudden 
effects which labour or exerciſe of the 


muſcles more eſpecially has in conſuming 
the oil of very fat animals; alſo from the 
con- 
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conſumption of our fat in fevers, and from 


the cure of dropſies, where the water tranſ- 
fuſed into the cellular ſubſtance, is in a man- 
ner abſorbed and thrown out by the inteſti- 
nal tube ; and laſtly, from the'tranſuding of 
water and oil from the venal orifices, when 
injected by the ſyringe. Whether any of che 
nerves pour out their contents into, or are 
ſpread upon, the adipoſe cells, is an impro- 
bable queſtion. But tis certain they in molt 
parts run through this ſubſtance, and here- 
by divide, in their courſe, into the minuteſt 
filaments, ſo ſmall that you can no longer 
trace them by the knite But then the fat is 
both inſentfible and unirritable. 

$. 22. With regard to the ſponge-like 
communications of this ſubſtance, tis re- 
markable, the intervals or ſpaces betwixt the 
plates or ſcales that make up their ſides in the 
cellular membrane, are every where open, 
and agree in forming one continuous cavity 
throughout the whole body. 'I his appears 
from the inflation which butchers make by a 
wound of the ſkin, and which being once 
received into this ſubſtance, is eaſily driven ſo 
as to raiſe the ſkin all oyer the body ; and 
likewiſe from an emphyſema, in which the 


air received by a wound of the ſkin, being 


retained, cauſes a ſwelling throughout the 
whole ſuriace ot the body ; and finally from 
diſeaſes, in which a watry or ſerous humour 
is depoſited into all the cells of this net- like 
ſubſtance, throughout. the hudy. That none 
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of the cellular fabric is excepted from this 
communication, appears from wounds or ac- 
cidents, wherein even the vitreous body itſelf 
of the eye has received the flatus of an em- 
phyſema ; and again from diſeaſe, in which 
the gelatinous ſerum of a dropſy has been 
found transfuſed even into the cavernous bo- 
dies of the penis. 

23. The great importance and uſe of 
this cellular ſubſtance, in the animal fabric, 
muſt be evident to all who conſider that from 
this part alone proceeds the due and healthy 
firmneſs, ſtrength and ſtability not only of 
all the ei nerves and muſcular moving 
*ibres of the body, but likewiſe of all the 


fleſhy parts and viſcera, which are made up 


of the former, folded together within this 
tubſtance: and even the figures, cavities, 
pliability or flexures and motions of the ſoft 
parts depend entirely on the cellular mem- 
brane, in ſome places of a lax and in others 
of a more cloſe and hard fabric. That out 
of this ſubſtance joined with veſſels, nerves, 
muſcular and tendinous fibres (a great part of 
all which are before formed of this ſubſtance 
only) all the viſcera, all the muſcles and 


glands, with their ligaments and capſules, are 


entirely compoſed ; and that only from the 
different length, tenſion, quantity or pro- 
portion of this the diverſity of our glands 
and viſcera ariſes; and laſtly, that this alone 


makes up by far the greateſt part of the 


whole Lody, as we are Certain, although the 
whole 
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whole be not formed out of cellular fila- 
ments of this kind. | 

d. 24. The uſes of the fat are various; as 
to facilitate the motions of the muſcles in all 
parts, leſſen their attrition againſt each other, 
and prevent a ſtiffneſs or rigidity ; it fills up 
the intermediate ſpaces betwixt the muſcles 
in ſuch a manner, with the cavities about 
many of the viſcera, that it readily yields to 
their motions, and yet fupportz them when 
at reſt ; it ſerves as a ſtratum or bed to con- 
duct and defend the veſſels in their courſe to 
all parts; it gives an uniform extenſion to the 
ſkin, and ſerving as a cuſhion to eaſe the 
weight of the body in many parts, at the 
fame time it renders the whole of a comely, 
agreeable ſhape: it probably by returning 
and mixing with many of the humours, a- 
bates their acrimony ; 1t has a principal ſhare 
in forming the matter of the bile, and by 
tranſuding through the cartilaginous incruſta- 
tions of the bones, it mixes with the articu- 
lar liniment or ſynovia ; alſo by exhaling in 
a living perſon from the meſentery, meſoco- 
lon, omentum and round the kidneys, it lu- 
bricates the ſurfaces of the viſcera with an 
oily emolient vapour, and by interpoling be- 
twixt their integuments, prevents their grow- 
ing one to another. 


$. 25. The fat is depoſited into the cells of 


this ſubſtance by much ſleep, with reſt of body 
and mind; whence being collected in too great 
a quantity, it proves injurious by compretiing 
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the veins, and by cauſing too great a reſiſtance 
to the heart it makes a perſon ſhort-breathed 
and liable to an apoplexy or a dropſy. 'The 


ſame humour 1s repelled from the cells into the 


veins, and being rapidly moved along the ar- 


teries, the exceſſive motion will not allow it to 
go off laterally by the ſecerning pores to the 
cells: whether this celerity of the blood be, b 
violent exerciſe, watchings, cares of the mind, 
aſalivation or a fever. Thus it cauſes an increaſe 
of acute diſcaſes, tinges the urine of an high 
colour, and forms a great part of its hypo- 
ſtaſis or ſediment, After a ſudden conſump- 
tion of it, 'tis ſoon renewed again from good 
Juices, or healthy humours : but in a Janguid 
valetudinary habit, a gelatinous ſerum, inſtead 
of fat, is depoſited into the cells; and this 
cauics the dropſy we call anaſarca, affecting 
the whoie habit, together with an external 
hydrocele or watry ſwelling. 
R E MA R K. 

Hitherto we have ſurveyed the ceconomy of 
nature in her wiſe formation of the moſt ſimple 
ſolid machinulæ of our body, namely ſuch parts 
as by their form and elaſticity are capable of a 
reciprocal action, ſo as to perpetuate for a num- 


ber of years the motion that is once given them. 
Theſe we ſee ſhe has formed of the moſt perma- 
nent earthy particles incruſted with an oily glue; 
which as they ar. prepared by a continued unde- 
qual attrition of fluids through a nurnerous ſe— 
ries of veſſels, muſt receive a ſpherical figure“, 
that will be apt to change by compreſſure, at 


* Theſe are the common phyſical or natural elements of all ani- 
mals and vegetables, eafily commutable one into the other, 


leaf? 
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leaſt on their ſurſace, which conſiſts of a ſoft 
yielding glue. Such particles then having the 
ſame power of mutual tendency or attraction, 
will each of them apart be ſpherical ; but when 
two or more of them meet in contact, their 
ſurfaces muſt yield in proportion to the denſity 
and vicinity of their central contents, and from 
round, become depreſſed ſpheroids or cakes, 
whence both their contacts and coheſion will in- 
creaſe, yet ſo as to allow a free motion of the 
central parts to ſlide one by the other ſo long as 
the quantity and tenacity of the ſurrounding 
glue anſwers to the moving diſtractile force ap- 
plied. A number of ſuch parts then united 
longitudinally will form a ſimple, elaſtic and 
diſtractile fibril ; or ſix of them conjoined to- 
gether, at equal diſtances, will form a ſimple, 
elaſtic and leaſt globule : and thoſe we ſee make 
the primary and moſt ſimple inſtruments of mo- 
tion in an animal body, to the ſtate or diſpoſi- 
tion of which all the other ſolid or fluid parts 
they compoſe correſpond in the ſtrength and 
action. Here the ſolids, as the main ſpring, have 
the predominant ruling force over their elaſtic 
contained fluids, which, as the regulating or 
weaker ſpring muſt anſwer in their nature and 
motion to the former ; whence the diverſity of 
native conſtitutions, If the central points of 
theſe earthy ſtamina, in a fibre or giobule, come 
cloſe enough to cauſe a due coheſion of parts, 
which may ſufficiently yield to and return the 
given impulſe required, 'tis ſaid to be healthy 
and robuſt. If their coheſion be too cloſe, and 
connecting glue too tough or ary, they are ſaid 
to be rigid and unactive ; but if they recede far- 
ther, have a glue too watry, and cohere leſs 
than ſuffices to receive and return the due vi- 
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vibrations, they are then {aid to be weak and 
lax. And thele two laſt are the morbid condi- 
tions which call for the care of the phyſigan, 
What has been ſaid of theſe primary ſimple ma- 
chinulꝭ is true in a greater degree of the more 
compound membranes, veſſels and viicera which 
they compole z and allo of the lymphatic, ſerous 
and red ſpherules, with reſpect to their conſti- 
tuent parts, and to cach other, 

Hence we fee, (1) that liſe is the mere 


motion, and health a certain latitude or degree 


of that motion, betwixt the elaſtic ſolids and 
fluids, extended through a ſeries of vaſcular 
parts gradually more compounded. (2.) That 
an exceſs or defect in this motion alters the 
texture towards death or dijeaſe. (3.) That 
me derate exerciſe repeated makes the parts 
ſtrong and heaithy, by keeping them moveable 
upon eaci other, by expelling the redundant 
watry parts, and giving the whole glue a due 
firmneſs and coheſion, (4.) That one of the 
leaſt veſſels cloſed into a fibre muſt be ſtronger 
than that veſſel was before? from the in— 
creaſed contact and coheſion. (5.) That a cal- 
lus is tougher and leſs diſtractile than original 
feſh ? becauſe it is leſs vaſcular and without the 
1nterpoſition of cellular ſubſtance; whence allo 
it will be little or nothing perſpirable. (6.) That 
the ſtrength, rigidity or laxity of the fluids and 
ſolids are correſpondent one to the other; i. e. 
IaX ſolids will make lax thin fluids, whence a 
weaker reaction of them in the veſſels, &c. 
which will pave the way to ſlow, cold diſeaſes 3 
as the contrary will diſpoſe to acute inflammatory 
diſeaſes. (7.) That aſtringents are ſuch as ap- 
proximate the ſolid ſtamina and thicken their 
connecting glue; whence they ſtop evacuations 


by 
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by thickening the humours and leſſening the 
diameters of the veſſels: ſo that given ſparingly 
in laxity of the ſolids and fluids they corrobo- 
rate; but in exceſs, and in old, laborious rigid 
ſubjects, with an inflammatory lentor, (or even 
in a cold viſcidity, unleſs joined with ſtimulants) 
they coagulate the juices and ſupprels the actions 
of the ſolids. (8.) That oils relax without 
weakening, becauſe they have a greater tenacity 
than water; which laſt diſſolves the connecting 
glue and weakens the automatic action or elaſti- 
city of the ſtamina and fibres thence ariſing. 
For which reaſon large and ſudden evacuations 
leaving the ſolids looſe and unactive upon the 
fluids, cauſe faintings and weakneſs. (9.) We 
ſee that where there is a natural laxity of the 
blood and its veſlels, as in women and children 
where they move with a greater impetus than 
ſuits their coheſion, as in fevers and periodical 
hemorrhages; or where the connecting glue is 


too much diſſolved by a putrid alcaline conta- 


gion, as often in eruptive and epidemical fevers, 


there may be an extravaſion (according to the 


degree or multitude of thoſe cauſes) either of 
ſerous or ſanguineous fluids into the cellular ſub- 
ſtance of the ſkin, and other larger internal ca- 
vities, without a rupture ot veſſels, in Which man- 
ner flow the courles of women. Hence by a 
diſſolution of the connecting glue, from a vene- 
zeal or ſcorbutic acrimony, the bones, vetlels 
and the elaſtic globules break eaſily; whence 


frequent hæmorrhages with livid cutaneous ſpots, 


&c. And thus hæmorrhages happen ofteneſt in 
the noſe and lungs, becauſe the arteries have their 
coats there thinner, and in the lungs have little 
reſiſtance or confinement from the empty cells, 
and very thin epithelium or internal cuticle : 

whence 
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whence an infection is ſooner ſent to the blood 
through theſe parts, and conſumptive ulcera- 
tions here oftener take place. (10.) We ſee 
that from the birth, the ſtrength and coheſion of 
the ſolids gradually increaſe with age, while the 
fluids continue leſs altered, till at length a ſenile 
weakneis and natural death enſue from the dead 
reſiſtance of the rigid membranes and veſſels 
not yielding to the now weaker nervous influx ; 
the nervous ſecretion daily leſſening and the cor- 
tex indurating as the veſſels cloſe by age. 
(11.) We fee how an injudicious internal ule of 
aſtringents powerfully contracting the larger 
veſſels, may rather increaſe than ftop an hamor- 


rhage, and ſome local fluxes ; or by cauſing too 


great a puſh upon the ſmaller veſſels in a weakened 
part, may produce one de novo. (12.) We ice 
that in the warmer countries and ſeaſons of the 
year, where there is always a greater tenacity of 
the fluids and a weaker ipring or action of the 
ſolids, bleeding is oftener called for to relieve the 
tone of the veſſels in full habits; and this eſpe- 
cially in wine countries, as ſouth of France, Spain 
and Italy; for that from its globular matter and 
mode rate increale of the circulation breeds blood 
very faſt. (13.) We fee why in moſt fevers, 
and in colder countries or ſcaſons, *tis neceſſary 
for the patient to have a moderately warm room, 
warm bed, warm drinks, ſleep, &c. by which 
the tenſion of the veſſels is relaxed, and tenacity 
of the humours leſſened; from both which a 
fever is augmented. (14.) We ſee how a thick 
moiſt air in foul weather, ſeems heavy to us, 
though it be much lighter than a dry ſerene air ? 
becauſe from its leſs preſſure on the body the 
{pring of the ſolids upon our fluids is weakened. 
13.) Why ontons, muſtard, pepper and other 
| | alcaline 


3 
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alcaline ſtimulants are uſed to promote the di- 
geſtion of putreſcent meats, pork, ſalt-fiſh, &c. ? 
becauſe they are antiſeptic and by increaſing the 
muſcular ſtrength of the ſtomach make them 
ſtay there not too long. (16.) Why a dropſical 


patient ſo eaſily relaples after freeing him from 


his waters ? becauſe being lodged where the 
fibres have the leaſt tone and elaſticity, as in the 
lymphatics and ceilular ſubſtance, where corro- 
borants ſeldom penetrate, *tts very difficult to re- 
ſtore or confirm their frit ſtrength. (17.) What 
pains are increaſed and what leſſened by blood- 
letting? namely it relieves in full habits with a 
pleuritic or ſizy blood, but where rheumatic or 
hyſterical pains come from too great a laxity of 
the ſmaller veſſels and a looſe watry fluggith blood, 
Gum. Guaic. Cinnab. Cort. Peruv. Rad. Valer. 
Rhei & Camph. are preferable to the lancet, as 
that increaſes the generating cauſe. (18.) Why 
inflammatory tumours are painful and reſi— 
ſting, but œdematous ones indolent and pit- 
ting? becauſe the lymphatics and cellular ſub- 
ſtance, the uſual ſeat of the laſt, have but little 
elaſticity and ſenſibility. $.21. (19.) Why inflam- 
mation and pain are always lets by bleeding; and 
how it may provoke perſpiration, ſweat or urine? 
viz. by abating the compreſſure of the excretory 
ducts, by leſſening the force and diſtention of 
the blood veſſels, and by relaxing the blood and 
humours themſelves urging upon the diſtreſſed 
part. (o.) Why the pulſe of a fat perſon 
compared with that of a lean one is weak and 
languid to the touch? namely becauſe the ictus 
is loſt in a ſoft, unreſiſting and unelaſtic ſubſtance, 
and receives little or no increaſe or return from 
the well cloathed contiguous bone. (21.) That 
ſudorifics, diuretics and ſcarifications are much 
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preferable to tapping or ſtrong purging in drop- 
ſies; becauſe by exhauſting the parts gradually 
they better contract and recover their loſt tone, 
while the better elaſtic or globular parts of the 
Juices are ſtil] retained in the habit. (22.) That 
there are no proper or peculiar adipole veſſels 
and receptacles, only ſuch as are alſo common as 
well to the watry and gelatinous as by a greater 
laxity or impulſe to the ſerous and even red 
parts of the blood from whence the fat laterally 
recedes. Laſtly, as the cellular fabric ſur- 
rounds every individual tubulus or nervous fi- 
bril, both in the encephalon, in its progrels 
thence, and in its ultimate expanſion (23); we 
ſee thence how a weakening of this fabric, by 
excels of dram-drinking, tea-drinking and 
lewdneſs, has reduced the old athletic Britiſh 
conſtitution of our anceſtors to the modern puny 
tenerity of habit, obnoxious daily to a train of 
nervous and other diſorders, almolt unknown to 
our progenitors. And why theſe have worſe 
effects on the young, witty, ſtudious and ſeden- 
tary ; who have a natural tenderneſs of the cel- 
lular fabric and nervous ſyſtem; to relieve 
which, the cortex was timely and happily diſ- 
covered. 


0 


LE QC U III. 


Of the arteries and veins, 


F. 20. HF compound membranes made 

out of the preceding more ſimple 
parts, we ſhall hereafter better deſcribe each 
in their reſpective places. Of theſe mem- 
branes there are ſeveral common to the ar- 
teries; which are elaſtic tubes or canals, form- 
ing parts of longly extended cones, whoſe 
diameters decreaſe as they divide into more 
numerous branches. But where the arteries 
run for ſome length, without ſending of 
branches, as towards their ultimate extremi- 
ties, their convergency is not very evident; 
and at length, where they are called capil- 
laries, and wherever they give paſſage to only 
a ſingle red globule, they are either cylindri- 
cal or very nearly ſo, from the imperceptile 
diminution ; but their tranſverſe ſections are 
every where and without exception circular, 
when the artery is full, The common baſis 
of the cone in all arteries is either in one or 
the other ventricle of the heart; and the 
apex of the cone terminates either in the be- 
ginning of the veins, or in the beginning of 
the cylindrical or anaſtomoſing part of the 
artery. In ſome places indeed the arteries 
ſeem to diverge or dilate; at leaſt they be- 
come there of a larger diameter after they have 
been filled or diſtended with wax; which 

poſſibly 
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poſſibly may ariſe from ſome ſtoppage of the 
wax, by whoſe impulſe that part of the length 
of the artery becomes more diſtended than 
the reſt. Examples of this kind we have in 
the vertebral artery, at the baſis of the ſkull, 
:n the ſplenic artery, in the flexure of the 
carotid artery, according to Mr. Cowper's in- 
jections; and laſtly, unleſs all my experi- 

ments deceive me, in the ſpermatic arteries. 
F. 27. There is indeed 70 external adv/nti- 
ticus coat perpetual and proper to all the ar- 
teries; but the office of ſuch a coat is ſup- 
plied to fome of them by one ſingle external 
and incumbent integument, which in the 
thcrax is the pleura, and in the abdomen the 
peritonzum. In the neck a fort of thicker 
cellular- ſubſtance ſurrounds the arteries ; for 
the membrane of the pericardium which on 
all ſides cloſes round the aorta, ſoon diſap- 
pears by changing into the cellular ſubſtance. 
The dura mater imparts a capſule that ſur- 
rounds the carotid artery as it paſſes out thro 
the hole in the ſkull for that purpoſe. But 
the firſt true external membrane common to 
the arterial tube in all parts of the body, 1s 
the cellular ſubſtance (F. 17.) which in fome 
arts, (as in the thorax) we often ſee reple- 

niſhed with fat. ($. 19.) 

$. 28. This cellular coat is in its external 
ſurface of a more /ax, open texture, painted 
with a great many ſmall arteries and veins ; 
and it has nerves running through its ſub- 
ſtance, which are none of the ſmalleſt. 
2 There 
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There is ſometimes ſo much f this cellular 
ſubſtance about the artery as might occaſion 
one to think it hardly belonged to it as an 
external coat or lamella, but rather as ſome 
foreign net- work added to this veſſel, Thus 
we find it in the arteries of the neck, groins 
and ſubclavians; in the meſenteric, celiac 
and hepatic arteries. And theſe are the va- 
ginæ or capſules of the arteries, formerly ob- 
ſerved by ſome eminent anatomiſts. 

F. 29. As this cellular coat advances more 
in ward, and nearer to the light and capacity 
of the arygsy, it becomes wore denſe or ſolid, 
and is tid more cloſely together by ſmall fi- 
bres, inſomuch that there appears to be no 
tendinous coat of the arteries diſtin&t from 
this laſt part of the cellular ſubſtance; as is 
evident from maceration, whereby the inner 
ſtratum of this arterious tunic changes into 
a cellular fabric. 

F. 30. Within the former, and nearer the 
light or capacity of the artery, it has a coat 
of muſcular fibres, which are in general im- 
perfect circles; that is to ſay, no fibre any 


where makes a compleat circle round the 


veſſel, but a number of ſegments conjoined 
together, with their extremities turned off 
ſideways, ſeem to form one ring round the 
artery, Theſe fibres, in the larger arterial 
trunks, form many ſtrata or plates one wi- 
thin the other, appear of a rediſh colour and 
are remarkably firm and ſolid ; but in the 
ſmaller arteries they are by degrees more 


dithcult 
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difficult to demonſtrate. Within this there 
ſeems to be a ſort of continuation from the 
former cellular membrane from betwixt the 
muſcular fibres, aithough it be among them 
inviſible, and here very difficult to demon- 
ſtrate; into the cells of which a chalky con- 
creting matter is poured when an artery 
oſſifies. 

8. 31. The innermoſt coat of the artery is 
thin or cuticular, and finely poliſhed by the 
influent blood; fo as to form a ſingle incru- 
ſtation that every where lines the fleſhy fi- 
bres, (F. 30.) which being ſomewhat looſe, 
or not very continuous one to the other ; this 
innermolt lining prevents the blood from inſi- 
nuating into the ſpaces betwixt them. Tis 
every where ſmooth and without valves, 
altho' from a ſort of mechanical neceſſity it 
ſometimes, at the origination of branches, 
forms a projecting eminence ; as we ee at 
the branches produced by the arch of the 
aorta, Yet in arteries of the viſcera the in- 
nermoſt coat is ſofter and more Jax than 
what we have deſcribed; and 'tis there in a 
manner wrinkled and almoſt friable. 

$. 32. The arteries themſelves have arte- 
ries which are more particularly ſpread thro' 
their external cellular coat; and ſpringing on 
all ſides from the next adjacent {mall arterial 
trunks, form numerous, branchy net-works, 
which are all of them indeed very minute, 
but plainly appear, even in the fetus with- 
out injection, to be very numerous. We ſee 

alſo 
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alſo there are nerves which deſcend for a 


long way together through the ſurface of 


the artery, and, at laſt, vaniſh in the cellu- 
lar ſubſtance of the veſſel; of which we have 
a ſpecimen in the ex and internal carotids and 
arch of the aorta. And from theſe, as in 
other muſcles, the arteries ſeem to derive a 
muſcular and convulſive force“, very different 
from that of their ſimple elaſticity. Does 
not this force ſhow itſelf plainly enough in 
fevers, faintings and paſſions of the mind? 
But the artery, abſtracted from its nerves, is 
in a manner inſenſible and unirritable. 


REMARK. 


* This is a fucceſſive contraction of the arterial 
fibres, like thoſe of the inteſtines, from the larger 
to the leſs diameter, or the reverſe ; by the hrit, 
the blood moves quicker in a certain trunk to the 
veins, as in bluſhing, anger, &c. by the lait, 
it reverts back to the heart in faintings, hyſteri- 
cal fits, &c. Hence come the pains, improperly 
called flatulent, which are local cramps ot the 
attery, beyond which you will ſcarce feel any 
pulſe, but before it a ſtrong one; whence, in 
hyſteric, and other nervous caſes, you have often 
a pulſe in one wriſt and little or none in the 
other. When violent in the carotids, it often 
kills by an apoplexy, that is now a-days very 
jrequent, and in which bleeding avails little. 
Seizing the heart itſelf, it often kills ſuddenly, 
without leaving any apparent cauſe, upon diſ- 
ſection. (V. Williſi Cap. 8. de apoplexia obſ. 
uit. in Theologo). By this periſtaltic motion 
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oi the arteries, the paſſions quicken, retard or 
ſuppreſs the renal, uterine, hepatic, lactiferous, 
ſalyval, and other ſecretions ; being a great key 


to many otherwiſe unintelligible ſymptoms, &c. 
Sce I. 44 and 552. 

F. 33. The /ed:ons or diviſions of arteries 
ſhow themielves with a round, light or hol- 
low Capacity, becauſe they are claſtic ; and 
this is the reaſon why, from ſmall arteries, 
as thoſe of the teeth, hæmorrhages are ſome- 
times fatal. The aorta, indeed, of the tho- 
rax and abdomen, the carotids of the neck, 
and ſome other arteries of the dead body, 
from their leſſened extenſion, appear ſome- 
what flat or depreſſed; but their round figure 
or circular ſection is every where reſtored by 
injection. Therr elaſticity is alſo evident in 
that powerful eee which a ſegment 
of a large artery makes upon the finger that 
diſtends it. In the living body, indeed, this 
force yields to that of the heart, but inſtantly 
recovers itſelf, when the heart is relaxed, 
and reſtores the artery to its former diameter; 
and this makes the pulſe, whoſe full expli- 
cation ought to be preceded by an hiſtory of 
the heart: at preſent, it may ſuffice for us to 
ſay, that all the arteries have this pulſation, 
although the ſyſtole and diſtole thereof can 
be perceived by the finger, only in the larger 
ones, and not in the ſmaller ones naturally ; 
but.by an increaſed motion of the blood even 
the leſſer ones make a violent pulſation, as 
we ſec in an inflammation, 
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8. 34. The ſtrength of the arteries is con- 
ſiderable enough, but as the denſe, hard net- 
work of the outer cellular coat (S. 29.) re- 
fuſes to yield to a diſtending force, it breaks 
without much difficulty, almoſt eaſier than 
the coats of the veins; and from thence 
aneuriſms often ariſe. But in general, the 
trunks are, in all parts of the body, weaker, 
and the branches | ronger in their coats; 
whence the impulſe of the blood may exert 
a conſiderable eftect upon the former, but 
leaſt of all on thoſe of the limbs. From 
hence it 1s, that aneuriſms are moſt frequent- 
ly formed near the heart; for in the lower 
extremities, the {trength of the arteries, aud 
of the veins too, 1s much increaſed. 


. 35. With regard to the courſe and gene- 


neral diſtribution of the arteries, nature has 
every where diſpoſed of them in places of 
the utmoſt ſafety, becauſe wounds cannot 
happen to the ſmaller of them without dan- 
ger, nor to the larger without loſs of lite. 
The ſkin is ſpread with numerous ſhort and 
{mall arterial trunks, but the larger ones, de- 
fended by the ſkin, creep along betwixt the 
muſcles and the bones well guarded. 

d. 36. In the particular diviſion or rami— 


fcalon of an arterial trunk, each branch 


ſends out ſmaller circles by a numerous ſub- 
diviſion; the laſt extremities of which, you 
will ſcarce be able to trace. Here the lights 
or ſections of any two branches taken toge- 
ther, alwa ays excced the light of the trunk 

D 2 from 
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from whence they come, in nearly a ſeſqui- 
alteral proportion, or as one and a half to 
one, or ſomew hat leſs. Alſo every trunk, 
juſt above its bifurkation or diviſion, is ſome- 
what broader or more expanded. The an- 
gles, at which the branches go out from 
their trunks, are generally acute, either half 
right angles or nearly fo; to the forming of 
which angles, as we fee in mechanics, there 
is required the longeſt projection. Inſtances 
of their going off at right angles, or nearly 
ſo, we have in the lumbal or intercoſtal ar- 
teries ; of their going off in a retrogade or 
reflected courſe, we have one inſtance in the 
coronaries of the heart, and another inſtance 
in the ſpinal arteries, which are produced by 
the vertebrals. But generally ſpeaking, thoſe, 
which are eſteemed retrograde or reflexed, 
were ſent off, at their origin, in acute angles; 
ſuch as the aſcending artery of the pharynx, 
the deſcending one of the palate, the umbi- 
lical and mammary arteries. Laſtly, we 
often obſerve larger arteries ariſing under leſ- 
ſer angles, and ſmaller arteries under greater 
angles: but it is rarely, that we obſerve two 
arteries of a larger diameter run together into 
one trunk of a leſs; as in the baſilaris, form- 
ed out of the vertebral arteries. F. 338. 
In many parts the arteries have repeated al- 
ternate undulations or flexures, as they run 
on in a ſpiral courſe, wherein we ſee their 
ciameter often confiderably enlarge; as in 
tne colon, rectum, womb, face, ſpleen, &c. 
This 


| 
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This, and the diviſion into branches larger 
than the trunk, greatly abates the velocity of 
the blood ; as docs the largeneſs of the angle 
with the trunk, and the number of undu— 
lations by which an artery, that lies in a | 
{mall compaſs, may be eaflily extended to a 
great length, as in the uterus, &Cc.] 

F. 37. The arteries are frequently con- 
joined one to another by intermediate or a»@- 
lomoſing branches, in ſuch a manner, that 
the twig of ſome certain artery fhall run to 
meet one of the ſame kind from another 
neighbouring artery, and by joining together 
with that form one trunk. Inſtances of 
this kind we have many, among the large 
trunks in the inteſtines ; among the middling 
ones, in the kidneys, womb, &c. and a- 
mong the ſmaller, in all parts of the body 
inſomuch that there is no one part of the hu- 
man body, wherein the neighbouring ar- 
terial trunks, whether of the fame, or of 
different denominations, do not form anaſto- 
moſes or joinings one to the other, by in- 
termediate, lateral branches. Of ſuch rings 
diverging laterally from the arteries, and re- 
turning again into themſelves, we have in- 
ſtances betwixt the iris and choroides of the 
eve. The extremities of the arteries, which 
are either cylindrical or nearly fo, ſend oft 
linaller branches, which, for their extent, 
are more numerous, and generally diſpoſed | 
like a net, fo that each branch, by ſmaller f 
circles, forms anaſtomoſes with thoſe of its 
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neighbouring branches. And thus we find 


it in all membranes. 

33, Laſtly, one of the leaſt arteries 
is either changed by a continuation of its 
canal into a vein, in ſuch a manner, that 
the ultimate little artery, which 1s generally 
reflected, having ſurpaſſed the angle of its 
reflection, becomes now a ſmall incipient 
vein ; or elſe, a branch, ſent out at right 
angles from the artery, is inſerted under 
a like angle into the branch of a ſmall 
vein. Both theſe kinds of mechanical fa- 
bricature of the ſmailer arteries with the 
veins arc demonſtrated to us by the micro- 
ſcope. And theſe vaſcules we ſen ſometimes 
large Cnougn to receive UN . One/, and tome- 
times ſcveral blood-globules at a time. See 
d. 6. In the viſcera, we find the ſmall 
arte ies ditgoled not ſo much in net-works, 
as in a differen; fabricatur;, wherein the 
{mall branches deſcend very thick or in clu- 
ſters, parallel to the trunk, ſo as to reſemble 
bruſh-pencils, a variety of little trees or 
buſhes, {mall lerpents, threads, &c. accord- 
ing to the variety of the parts, whole com- 
poſition they enter. 

§. 29. Other arteries again pals not into 
veins, but znts excretcry dat: „like unto veins, 
which convey a humour different from that 
of the blood. This continuation of the ar- 
teries and ducts 1s ſomewhat more difficult 
to diſcover than the former, (F. 385.) and is 
generally not ſo eaſily deſcribed or traced by 


5 the 


Of the Arteries. 39 


the injection or liquor that is urged into 
them. 

8. 40. Another termination of the arteries 
Is, by branching out into pelluc'd ones, of 
much lets orders; which we ſometimes ok 
{erve to be not only continuous, but true and 
direct trunks of the ſanguincous arteries; as 
in the ophthalmic artery of the eye, if you 
trace its branches into the choroides, then 
into the arterial circle of the uvea, and 
laſtly, into the colourleſs arteries of the iris, 
vitreous body, and cryſtalline lens : fo like- 
wite, in the red branches of the ſame oph- 
thalmic artery forming a net-work in the 
conjunctiva tunica, to which is continued 
the pellucid, but arterial net-work of the 
albuginea or ſclerotica: the truth of this ap- 
pears from inflammations, from the redneſs 
of part s cauſed by warm vapours, from 
cup, from artificial emptying and re- 
ple. I the arteries, and laſtly, to the 


ef by the microſcope of Lieberkuhn, 
Aly called folar, applied to the mem- 
of frogs, by which we tee the co- 
„ e giobules pals out of a red artery, and 
1 in Fa lucid _ 6 The 
g- 1: into pellucid continuous ones. ie 


urintterous ducts or tubes of the kidney are 
th: continuous with the ſanguine arteries. 
In this ſtructure of the arterial extremitics, 
we ice it is no d fficult matter to urge any 
red liquor or coloured injection into the 


{maller pellucid veſſels. 
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F. 41. As for the ſmall, lateral, excreta 
duts before mentioned, (F. 29.) whic 
ſeem to go oft as branches from the ſmalleſt 
red arteries, and again lateraily detach other 
trunks; they make a greater reſiſtance, than 
the former, to an injection; whence it be- 
comes niore difficult to fill their excretory 
veſſels. And this icerns to be the fabric in 
moſt of the ſmall glands and viſcera, deſtined 
for ſecretions ; where, with ſome difficulty, 
we cn urge a liquor from the arterics into 
their excretory ducts. 

§. 42. Another termination of the arte- 
ria: cxtremities, is, into the exhaling veſſels 3 
and this is a manner of their ending, very 
frequently to be obſerved in all parts of the 
body. The whole external and internal 
ſkin, all membranes of the human body, 
which form avy cloſe cavity, all the ven- 
tricles of the brain, the anterior and poſte- 
rior chambers of the eyes, all the adipoſe 

ells and pulmonary veficles, the whole ca- 
vity of the noſtrils, phauces, ſtomach and 
inteſtinal tube, through which the air ; 
a paſſage, are all of them repleniſhed with 
exhaling arteries of this kind. Theſe breathe 
out a thin, watry vapour or humour, very 
Intle gelatinous, which being condenied or 
collected together by ſtanding, ſometimes 
makes no incontiderable quantity; and par- 
ticularly, by diteate or death, they yield a 
watry, but congealable lymph, Kardening 
by heat or alcohol. The truth of this is 

eaſily 
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eaſily demonſtrable, from the watry ſweat 
that enſues after injecting the arteries with 
that liquor warm. In {ome places, indeed, 

they exhale not a thin vapour, but blood it- 
ſelf, as we ſee in the cellular fabric of the 
penis, urethra, clitoris, and nipple of the 
female breaſt; in all which, the blood itſelf 
is naturally poured out. Does not every ſe- 
cretion, that is made in true glands or ho- 
low cryptz, bear ſome analogy to this ex- 
haling fabric? 


REMARK, 


Even the whole encephalon and nervous ſy- 
ſtem are a kind of cylindric, exhaling veſſels, 
whole contents are, in part, elaſtic globules, 
and move the ſloweſt of any juice; in ſome 
nerves, by tubular attraction and arterial im- 
pulſe, only modulated by impulſions of objects 
one way, and (in ſome) of the mind the other 
way : this juice, moving in the organ imme- 
diately by continuity, moves the mind, as the 
mind again thereby moves the organ, not by any 
flux, but by a transfered motion; as when 
10,000 ivory balls fill a tube, if you put in 
one more it will inſtantly thruſt out another ar 
the oppeſite end. 


F. 43. Whether or no, in all parts of the 
human body, the pellucid vellvis, (5. 40. 
ariſing from the ſanguine ones, and carry- 
ing a humour thinner than blood, again ſend 
out other ſmaller veſlels to be {ubdivided into 
{till lefler orders? We leem, indeed, not to 


want examples of this, in the manner pro- 
poſed 
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poſed to us by the celebrated Boerhaave and 
other profeſſors. That the aqueous humour 
is ſeparated by very fine veſſels, generated 
trom the colourleſs arteries of the iris, is, 
indeed, more than probable. That the red 
coloured veſſels, in the cortical ſubſtance of 
the encephalon, ſeparate a juice, pervading 
the medullary ſubſtance, by the intermedia- 
tion of other ſmaller veſſels, we are almoſt 
certain. And the like we are perſuaded 
from an eryſipelas, or yellow inflammation, 
ariſing from the yellow or icrous globules, 
impacted into ſmaller veſſels. 

F. 44. It may be then aſked, if there are 
not yellow arterious veſſels of a ſecond or- 
der, which ſend off lymphatic ones of a 
third order, from whence, by degrees, till 
lefler kinds of veſſels bran out? ſuch a 
fabric does not iccin agreeable to the very 
eaſy tranſition that is made by the blood, 
mercury or wax into the exhaling and per- 
ſpiratory veſſels; into the uriniterous tubuli, 
with the adipoſe and pulmonary cells; nor 
is it very difficult for the blood to ſtray in 
the lactiferous, lymphatic and hochgl 
ducts, whither it ſhould ſeem not , t9 
penetrate, if it went through any other n- 
termed:ate vaſcular ſyſtem, "mailer than the 
blood-globules, which make the lame jour- 
ney. Nor can this ſyſtem be allowed by 
the great impediment or retardation tuat 
mult ariſe to the humours in a third, aud 

much 
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much more in a fourth, and leſſer orders of 
veſſels. 


RE MARE 


From what has been ſaid, we lee the arteries 
act by a double force on their contents; the one, 
a dead automatic elaſticity, { 32.) the other, a vital 
or muſcular conſtriction from the nerves in their 
fabric. ( 33.) The firſt continues to operate in the 
dead animal, the latter only in the living; and 
that variouſly, as to force and celerity in dit- 
ferent organs, or in one and the ſame organ at 
different times, 1n proportion as their nervous 
fabric is more or leſs irritated by diſtention or 
acrimony internally, or from pain, paſſions or 
nervous conſent externally. This is the force 
that gives a due form and modulation to many 
of the ſecerned juices, and carries them through 


ducts and veſſels, which, aiter death, are no 


longer pervious; and, although the great ſhare 
which it has in almoſt ai! febrile or inflamma— 
tory, nervous and painful diſcaſes, ſeems little 
regarded by our Britiſh phylicians; yet, ſome 
of the greateſt note, and particularly among the 
Germans, have built their ſyſtems almoſt entire- 
ly hereupon : thus, ſometimes Hippocrates calls 
it nature, Helmont calls it his archeus, Hoft- 
man and Sthail their convulſive ſpalms ; ſo pro- 
lific of diſeaſes. Theſc are the forces which 
actuate all medicines ſo as to produce their va- 
rious effects, which are always in proportion to 
the ſtate of theſe powers and that of the contined 
Juices on which they act ; and, therefore, never 
exactly the ſame in two people, or at two different 
times. - Theſe powers, however, in ſome 
meaſure, antagorize one the other; for the 
greater the arterial denſity, the leſs their ner- 
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vous irritability and the reverſe. The former, 
too much increaſed, paves the way to all acute, 
inflammatory and painful diſeaſes; as the latter 
does to all flow, nervous and hyſterical com- 
plaints. This laſt is the door- Keeper to the cata- 
menia, whoſe generating or material cauſe is a 
plethora, but the motive or actual cauſe a fe- 
ver, with a topical or painful irritation of this 
ſluice-keeper in the womb, without whole per- 
miſſion, a plethora can never iſſue there. This 
is the milk-maker in the breaſts, ro which the 
chyle affords matter to be moulded : milk and 
chyle being very diſtinct humours, &c. we lee 
the nervous ſyſtem influences this muſcular 
power of the arterial ; and that again acts von 
the nervous, both as to the ſecretions 5! Ciltrt- 
butions. All pleaſing vaiſ.ons and ſenlaciunt, as 
well as painful, unealy ones, variouſly 1atend 
or remit the circulation, by acting on this muſ- 
cular fabric and force ot the heart and arteries. 
All medicines in themſelves are dead tools, 
which exert effects varying according to the 
ſtrengt:, or diſpoſition of this agent, viz. the 
elaſtic a muſcuiar ge of the artery, in Con- 
junction with the dentity laxity ct the 
humours, and more or lets . Ability of the 
nerves. A ſpaſm of this muſcuiar force of the 
artery in any emunctory, caules „ ſuppreſſion, 
as in the {kin, kidneys, iungs, womb, Ac. to be 
relieved by warm bathing, vapours, ſemicupium, 
opiates, Nervous and hyſte:ical medicines, after 
one ſpare Liceding., Any flow ſtimulus acting 
on this nervous and riuſcular force of the arte- 
ries, cauſes a 1:crvous atrophe, whether from pain, 
want of mucus, putrid or ſcorbutic acrimony, 
&c. In a word, this is a principal key to- 
wards underitanding the nature and cure of nu- 

merous 
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merous ſymptoms of diſeaſes, and the various 
operations of medicines. Sec F. 552 and 553. 


Of the veins, 


8. 45. The veins, in many particulars, 
(F. 36.) reſemble the arteries. Their baſis 
is in the ventricles of the heart, and their 
apices in the extremity of each branch, thro' 


afl parts of the body, excepting one inſtance 


in the liver. And, in a great number of 
parts, they run parallel with the arteries, one 
by the ſide of the other. But the veins dif- 
fer from the arteries in various reſpects, as 
we ſhall now ſee. 

$ 45. The membranous fabric of the 
veins is thin, every where ſmooth, and very 
difficultly ſeparable into diftin&t coats or 
membranes, in which there are but few 
places, wherein one can demonſtrate muſcu- 


lar fibres. Notwithſtanding this thinneſs of 


their ſides, the veins are, in moſt parts, very 
firm, and do not eaſily burſt with inflated 
air; being, in moſt inſtances, ſtronger than 
the arteries, if experiments do not deceive 
us. But they burſt much more eaſily in 
living, than in dead animals, as appears 
trom morbid inſtances in the arm, face, leg, 
thigh, &c. Nor do they ſupport them- 
ſelves like cylinders. after being divided, but 
they collapſe together, ſo as to make their 
light or capacity appear like a ſlit; except 

they are ſuſtained and hindered from col- 
lapſing thus, by ſome ſtronger cellular ſub- 


ſtance 
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ſtance placed round them, as we ſee in the 
liver and womb. [They are like the arte- 
ries, but ſlightly irritable, unleſs the ſtimu- 
lus be of the chemical or more acrid claſſes; 
for, in that cafe, they contract themſelves 
with a convulſive force, greater in propor- 
tion than that of the arteries themſelves. 
(F. 32.) They have no pulſation, unleſs 
the venal channel is ſomewhere obſtructed ; 
or when, in dying people, the blood 1s 
thrown back again from the right auricle 
into the deſcending and aſcending cava. 

$. 47. The veins are much larger than 
their correſponding arteries, having the ſquare 
of their diameter often double or triple that 
of the latter, and, in ſome places, almoſt 
quadruple; as near the emulgents, and in 
the venal trunks. They differ, likewiſe, 
from the arteries in their courſe or diviſion ; 
having more numerous trunks and branches: 
for to one artery in the limbs, we uſually 
meet with two veins. The larger veins 
are alſo branched in a more net-like diſ- 
poſition, by forming more frequent anaſto- 
moſes one with another ; for not only 
the ſmaller branches, but even the larger 
trunks ot the veins are conjoined one to the 
other within its neighbourhood, upper with 
lower, and right with left, by apparent in- 
lets or inoſcalations: They affect more than 
arteries to run near the ſurſace of the body; 
and through the limbs, neck, head, &c. 
they run a long way covered with little more 


than 
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than the bare ſkin ; which 1s a circumſtance 
we very rarely obſerve in arteries: and for the 
ſame reaſon, they often go out in their 
courſe, to a conliderable diſtai:ice from the 


arteries. For, in this caſe, the veins follow 


the ſurface of the parts next the ſkin, with- 
out their correſponding artery, which, in the 
mean time, deſcends to a conſiderable depth, 
attende-!, in its courle, by ſome {maller ve- 
nal ger 0 the maler branches of the 
veſſels, w! they make net-like dil poſi- 
tions in tie . and compo the 
internal fabric of the viſcera, the veins and 
arteries commonly run contiguous one with 
the other; but here the veins have generally 
a leſs ſerpentine or inflected courſe. 

48. The veins have their origin, as we 
faid before, (F. 37.) from the terminations 
of the arteries. They ſometimes ariſe by a 
continuation. from the inſerted branches, or 
from a reflexion of recurved trunks, of the 
ſmalleſt arteries. Others again are either 
continued from veins leſs than thoſe which 
carry blood, or elle receive additions and 
roots from them; as we ſee, for inſtance, 
in the lymphatic veins of the thoracic duct. 
Other veins, of :: bibulous kind, ariſe from 
abſorbing ducts or orifices opening through 
out the whole extended ſurface of the body ; 
as in the chambers of the eyes, the cavities of 
the inteſtines, bladder, womb, breaſt, peri- 
tonæum, pericardium, and ventricles of the 
brain. For from theſe iſſue a watry ſweat, 


by 


. 
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by injecting the venal trunks with that kind 
of liquor, which eaſily reſembles an ordi- 
nary ſweat throughout the whole human 
body: hence, we meet with injections of 
water, fiſh-glue or oil diſtilling from the 
vena portarum into the cavity of the inte- 
ſtines; of which experiments, we ſhall 
ſpeak more largely hereafter in a proper 


place. 
$. 49. Not much differing from the for- 
mer, are thoſe veins which, ariſing in all 
parts of the ceilular membrane, or rather 
ſponge-like ſubſtance, return thin vapours, 
dropſical waters, and diſſolved fat again in- 
to the maſs of blood; or which take up 
again and return the blood itſelf from the 
cellular fabric of the penis, clitoris, or nip- 
ples of the breaſts after the venereal act. 
And that inhaling veins of this kind open 
into all the glands, is highly probable; where, 
by abſorbing the thinner humour, they leave 


the remaining mats of a thicker confiſtence ; 


of which we have inſtances in the bile, 


ſperm, mucus, &c. 
§. 50. That there are pellucid veins of a 


ſmaller claſs, but reſembling thoſe which 


convey blood, appears from the ſame expe- 
riments, which demonſtrate the pellucid arte- 
ries (F. o.): thus in the iris of the eye, there 
are ſmall veins, and in the adnata tunica of 
that organ, more than a few trunks, which, 
in a healthy perſon, are naturally pellucid. 


The larger of theſe veins, which come next 
to 
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to thoſe that carry blood, are much more 
conſpicuous than the arteries of the ſame 
kind; and are uſually called [ymphatic veſſels, 
of which we ſhall ſpeak more at large, 
when we come to deſcribe the lacteal weſſels. 
8. 51. Namely, in moſt parts of the hu- 
man body [but in brute animals they are 
more eaſily and clearly diſcovered] are found 
tranſparent veins, often full of a reddiſh, 
yellowiſh, and almoſt pellucid liquor, hard- 
ening like the white of an egg with a 
boiling heat or alcohol; which veins being 
formed of very thin coats, | have, like the 
blood-veins, ($. 46.) a proportionable degree 


of irritability, from any chemical or very 


acrid ſtimulus; whence we infer them to be 
muſcular or nervous, notwithſtanding they 
are pellucid, like the fibres of fiſh, frogs, &c.] 
have frequent valves or partitions, which make 
them in thoſe places ſeem jointed, or knot- 
ted like a reed, when they are turgid ; theſe, 
by degrees, meeting together, either all or 
moſt part of them, empty their contents 
into the thoracic duct. But all the lympha- 
tics, in their courſe, meet together in a pe- 
culiar kind of conglobate glands, into which 
they enter, and from the ſhape of veins be- 
coming arterial or like converging cones, 


they divide into ſmall branches, and then 


proceed to meet together again in ocher little 
trunks. They are found ſeated on all the 
farfaces of the viſcera, in the thorax and 
abdomen ; but are more eahly and clearly 
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diſcovered in brutes : they run thro' the low- 
er part of the face, muſcles of the tongue, the 
adjacent parts of the neck, and thoſe parts 
of the upper limbs, which are neareſt the 
trunk, as far as the bending of the elbow ; 
throughout the whole length of the me- 
diaſtinum, before and benin and wherever 
we find conglobate glandules, either in the 
neck or thorax : the lymphatic veins are allo 
ſpread through the whole lumbal region that 
18 contiguous to the aorta, the meſocolen 
and pelvis, veſſels and ſurface of the teſticle; 
and in the lower limbs wherever they are 
ſupplied with conglobate glandules. Whe- 
ther they extend further into other parts, 
throughout the whole body, or through the 
brain, eyes, hands, feet, back, fore part of 
the peritonzum, &c. remain, as yet, unde- 
termined ; at leaſt, there are not examples 
enough in the human body, upon which one 
can depend to evince the truth of their exi- 
ſtence. But they are every where to be 
found upon the ſurfaces of the viſcera, and 
aut the larger blood veſſcls. 

. The valves of theſe pellucid vel- 
l are compoſed of two ſemilunar, or ra- 
ther ſemicircular, projecting membranes, 
which give way to the fluid that goes to- 
wards the larger trunks; ſo that, by apply- 
ing themſclvcs cloſe to t je ſides of the vel- 
ſel, they leave a free light or capacity thro 
it. But the ſame valves, if the contained 
liquor is preſſed back towards the ſmaller 

branches 
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branches of the veſſel, being filled out there- 
with, ſwell or expand, fo as to ſhut up the 
light of the canal. 

53. But many valves of the {ame kind 
are al found in great numbers within the. 
larger blocd-verns. Theſe, joined with the 
{ide of the proceeding vein, intercept a ſpace, 
of which the outerſide is the vein itſelf, and 
the inner the valve, which, by its convexity, 
ſtands out within the bore or light of the 
vein ; ſo that the parabolic ſpace or hollow 
mouth of the valves alwa ays look towards the 
heart : they are found in all the ſubcuta- 
neous veins of the lim bs, in thoſe of the 
neck, face, tongue, and in the veins of the 
penis: at the origin of the larger branches 
there are two, three, four, and ſometimes 
five of them together, while in their {maller 
branches they are only ſingle. There are 
none of theſe valves in the deep running 
veins of the viſcera; and, therefore, none 
in thoſe of the brain, lungs, heart or liver, 
or through the whole ſyſtem of the vena 
portarum, nor in the kidneys or womb (ex- 
cept one or two valves in the ſpermatic vein); 
nor, lafuy, are there any in thoſe ſmaller 
blood-veins, which are of a leſs diameter 
tian the twelith \ part of an inch. Whether 
there are any ſuch valves in the vena azygos 
is queſtioned ; but J have not been able to 
find any. {Valves have been ſometimes, 
though very rarcly found in the vena azy- 
gos: and at the mouths of the hepatic and 
E 2 renal 
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renal veins : there I have ſeveral times obſery- 
ed a fort of wrinkles in the place of valves. 

8. 54. In the ſmaller venal branches there 
are a ſet of long, ſharp-pointed or parabo- 
lical valves of a more extended figure, as the 
vein is ſmaller: ard theſe make a greater 
reſiſtance than the larger valves, to hinder 
the blood from returning back upon the 
parts. 

$. 55. The common ule or office of theſe 
valves is, to determine the preſſure that is 
given from any quarter upon the veins, to- 
wards the heart, by allowing no opportunity 
to the venal blood, that has once entered the 
trunk, which they intercept, to flow back 
to the branches. For ſince the coving ſpaces 
of the valves open upwards towards the 
heart, the blood enters into, and expands 
them. Thus thoſe parts of the valves, 
which ſtand out with a free motion within 
the light of the vein, approach each other 
towards the axis, until the oppoſite ſides, by 
meeting together, ſhut up the tube. This 
we know from inflations, ligatures and in- 
jections of the veins ; for you never can force 
a liquor eaſily into the veins, by urging it 
againſt, or contrary to, their valves. They 
do not, indeed, every where ſhut up the 
whole cavity of the veins; but where they 
ſhut not cloſe, they always intercept the 
greateſt part of the light. 

§. 56. Another office of the valves in the 
veins, ſeems to be for ſuſtaining the weight 


of 
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of the blood, that its upper columns may 
not gravitate upon the lower; nor the blood, 

flowing through the trunks, make too great 
a reſiſtance againſt that which follows it 
through the branches. For if, from the 
ſlower return of the blood into the veins, its 
weight or preſſure ſhall, in any part, much 
exceed the impulſe, that drives it on, ſo as 
to cauſe ſome part of the column to deſcend 
by its weight ; 'tis, in that cafe, imme- 
diately catched and ſuſtained in its relapſe 
by the next adjacent valve, which hinders 
it from urging againſt the next ſucceeding 
column, and affords time and opportunity 
for ſome contiguous muſcle, by its preſſure 
or concuſſion, to ſend forward the ſaid co- 
lumn. And this 1s the reaſon, why valves 
are placed in veins of the limbs and neck ; 

in which parts, they are both more nume- 
rous and more robuſt than elſewhere. And 
'this is the cauſe, from whence varices or 
herniæ are formed in the veins, when the 
blood, entering the hollow valves, urges 
their ſolid convexity downwards, and makes 
the vein dilate in that part, 
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LECT URS IV. 


Of the circulation or motion of the blood Fhrough 
the arteries and veins. 


„ . FF HE ogy and veins, which 
* we have hitherto deſcribed, 
contain either blood or lymph. The red 
blood, whoſe nature we ſhall explain when 
we coine to treat of ſecretion, fills the arte- 
ries and veins by all ſeen, or commonly 
known, which we call thoſe of the firſt or 
larger order, and which have their origin 
in the heart. Theſe the blood fo fills in a 
living perſon, that, at ſome times, they are 
very looſely and imperfectly diſtended by it, 
and, at other times, they are rendered very 
full and turgid. After death, the veins are 
found fuller of blood than the arteries ; but 
ſometimes, when the perſon has been dead 
A conſiderable time, the {mall veins have 
been found diſtended with air. But the ar- 
teries of a dead body commonly contain only 
a ſmall quantity of blood. 
§. 58. This diſtending blood then, in a 


king perſon, is 4 W890 moved through all 


the 5 veſſels. The truth of which is de- 
monſtrated to us from wounds, by which 
the patient ſoon expires, from the loſs of ſo 
much blood, as was neceſſary to diſtend and 
move the veſſels for the maintainance of 


life; 
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life; which loſs of blood happens almoſt 


inſtantly from the larger arteries, and ſome- 
times very ſuddenly from the ſmaller ones: 
(ſee F. 60.) but from the veins, unleſs they 
are ſome of the largeſt, this loſs of blood 1s 
more ſlow and difficult ; yet, are there not 
wanting inſtances of fatal hemorrhages from 
wounds of the veins, not large as in the inner 
corners of the eyes, under the tongue, &c. 
In ſhort, the experiments made upon living 
animals, ſufficiently evidence the impulſe 
and rapidity with which the blood is moved, 
particularly through the arteries; where, in 
the larger trunks, it runs moſt ſwiftly, a 
the rate of 149 to 74 feet in a ſecond ; * 
in the leaſt of them, it runs above twenty 
times ſlower. And, in the larger veins, where 
it moves ſo much faſter than in the ſmaller, 
the blood's celerity is leſs than in the arte- 
rial trunks, in the ſame proportion, as the 
lights or ſections of the arteries are leſs than 
thoſe of the veins, 1. e. twice or almoſt thrice 
lower. Another argument of the circula- 
tion, is the compreſſure and relaxation of a 
vein, whereby the blood 1s promoted from 
one valve to another. 

F. 59. This motion of the blood is in 
the veins uniform or equable enough; but, 
in the arteries, it is alternately greater Vn 
that veſſel is more dilated, and leis wher: 11 1s 
contracted. [This is proved by ocular in- 
ſpection in living animals.] 


E 4 §. 60. Tlat 
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F. 60, That the motion the blood de- 
ſcribes, is a courſe through the ſanguineous 
arterics into the veins, 1s diſcovered from ex- 
perience. For 11t. it is certain, that all the 
ar tries and veius communicate or open one 
into tiiꝭ other; becauſe often, from one, and 
that a ſmall artery, all the blood ſhall run 
even until death, not only out of the wound- 
ed limb, but from the whole body. Of 
ſuch fatal examples, we have a number from 
an inner artery of the noſe, ſrom the gums, 
a finger, tooth, cutaneous pore enlarged, 
from the lachrymal point, from the wound 
of cupping on the jkin, and even the bite 
of a leach. There are, thercior2, of courſe 
open ways by which the blood ſpeedily flows 
from the venal, into the arterial ſyſtem, and 
the reverſe. 

F. 61, That the blood again in the arteries 
flows from the heart towards the extreme 
parts of the body, is proved by a ligature in 
the living animal. For whatever artery ſhall 
be ſtopped by a ligature, a ſwelling enſues 
in that part betwixt the heart and the liga- 
ture, whiilt the other part is emptied beyond 
the ligature, which is the part of the artery 
more remote from the heart; neither has it 
there any pulſation, nor if it be there 
wounded, will it yield any blood. The 
{ame effects which we ſee follow from a li- 
gature, are likewiſe often produced by diſ- 
eale ; as when ſome tumor, by compreſſure, 
or ſome aneuriſm intercepts the motion from 


the 
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the heart. Inſtances of this kind we have 
ſeen in moſt of the conſiderable arteries. 
8. 62. But for the courſe or motion of the 
venal blood, it has been always more doubt- 
ed of; almoſt all the ancients have been 
perſuaded, that the blood in the veins flowed 
through them, either from the heart, or 
from the liver, to all parts of the body. 
Very few of them have known, that this 
was an error. Several of them have, in- 
deed, acknowledged it to be falſe in the 
pulmonary vein : (F. 107. ult.) as Servetus, 
Columbus, Valverdus, Johannes Langius, 
Lambergins, Pigafetta, Arantius, H. Con- 
ringius Mercatus, Platerus, Spigelius and 
C. Hoffmannus, from whom we muſt not 
except Galen himſelf. But that the blood 
did not move from the heart in the vena 
cava was known to ſtill fewer anatomiſts of 
the ancients; perhaps, only to Andreas, Cæ- 
ſalpinus, and from au extraordinary accident 
to Veſalius, and doubtfully to H. Dietericus. 
§. 63. Dr. William Harvey is the firſt 
who experimentally aſſerted the motion of 
the blood, returning in the veins to the 
heart, in ſuch a manner as to render the 
whole intelligible, and leave no room to 
doubt of it. And firſt, he valves of the 
veins (as he obſerves) lead us to this truth; 
for all of them readily tranſmit wind, wax, 
or other injections to paſs from the extreme 
or remote part towards the heart ; but they 
obſtinately reſiſt giving any paſlage to the 
ſaid 
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faid'wax or flatus, to paſs back from the heart 
towards the extreme parts, unleſs you burſt 
or break through them. The ſame courſe, 
which we ſee the veins give to wax, mercury 
or oil injected, - muſt of conſequence be the 
fame which, by their action, they give to 
the blood; ſince the colour of the refluent 
liquid will not make any change in its di- 
rection. 

$. 64. Moreover, the valves, placed in the 
right er of the heart, have ſuch a fa- 
bric, as we ſhall hereafter ſee, that they 
freely permit blood, flatus or wax to paſs 
from the venal trunks of the cava into the 
heart, but deny any paſſage from the heart 
again into the veins. 

$8. 65 Again igatures, in a living arti; 
may make the thing more evident. When 
the veins of the limbs are tied, either by de- 
fign or accident, with the limb itſelf about 
the hams, arms, ancles or wriſts, the limb 
below the ligature ſwells, the veins fill and 
diſtend themſelves, ſo that one may eaſily 
open them, and they make a free diſcharge 
of blood: but, at the ſame time, nothing 
of this kind happens above the ligature, nor 
are any of the veins to be ſeen there but leſs 
ednificuouſly. The fame phznomenon 
Happens when the veins are compreſſed by 
iw/aMed and ſchirrhous glandules in the viſ- 
tra; and from polypus's the veins are often 
are! ly w can or r enlarged into tumours. 
Fig 


F. 66. The 
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F. 66. The experiments to prove this 
courſe of the blood, which have been made 
in living animals, are ſtill more accurate. 
From them it appears, that, by tying any 
vein, in a living animal, near the cava, or 
belonging to the pulmonary veins, that part 
always ſwells, which is moſt remote from 
the heart, all below the ligature appearing 
diſtended with the retained blood, while a- 
bove and next the heart they are pale and 
flaccid. From this principle it is, that the 
ancients are uſed to apply ligatures to the 
limbs in profuſe hemorrhages, to keep back 
ſome part of the blood, ſufficient to ſupport 
life, from returning to the heart, which 
would drive it into the wounded arteries. 
Laſtly, if the arteries are tied at the ſame 
time with the veins, theſe laſt remain flaccid 
and empty, but, upon removing the liga- 
ture from the arteries, h veins are imme- 
diately filled. 

F. 67. Another proof we have in the 
transfiſions of i in which all the vital 
gore from the arteries of one animal is urged 
into the veins of another exhauſted of blood, 
whereby the heart, arteries, an! empty veins 
of the latter become ſo turgid, gat well re- 
pleniſhed, that they work the whole ma- 
chine of the animal with a remarkable degree 
of vivacity, or even cauſe it to labour by a 
plethora. In like manner, medicinal liquors, 
inf dd into the veins, Rave excited their 
operations reſpectively ; proving anodyne, or 


inebria- 
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inebriating in the brain, emetic in the ſto- 
mach, purging in the inteſtines, or coagu- 
lating the blood through the whole body ; 
which 1s a plain argument they paſs with 
their virtues firſt to the heart, and from 
thence ſent through the arteries to the or- 
gans, which they affect. 

F. 68. But that the blood 84 from the 
leaſt arteries into the leaſt veins, we are clearly 
taught by anatomical injection; where, by 
one arterial trunk, we cafily fill all the arte- 
ries and veins, almoſt throughout the whole 
body; provided the liquor be watry or very 
fluxile, ſo as to paſs eaſily in the veſſels of 
the head, meſentery, heart and lungs. 

F. 69. Laſtly, the microſcope has put the 
matter beyond all doubt in the pellucid tails, 
feet, meſenteries and membranous parts of 
animals, where we ſee, that the blood, 


brought to the extreme parts by the arteries, 


is poured either into ſmall veins, continuous 
with the reflexed artery, or elſe goes through 
branches of the arterial trunk into the paral- 
lel communicating vein, by which it goes 
on to the parts neareſt the heart. This is 
the way in which the blood paſſes as well 
into the leaſt veins, which are capable of re- 
ceiving only one globule, as into thoſe that 
are ſomewhat larger, being able to admit 
iwo or more globules to advance forward in 
a breaſt, But that there is no ſpongy or 
parenchymous interpoſition betwixt the ar- 
tcries aud veins, in the gener al courſe of the 

circulation, 
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circulation, is proved both from microſcopes 
and injections. [For if there were any ſuch 
parenchyma or ſpongy maſs betwixt the ar- 
teries and veins, the hardening injections 
would ſhow it, by appearing extravaſated in 
a like unſhapen maſs. |] 

$. 70. The Harveian circulation is, there- 
fore, now received as a medical truth by 
every one; namely, that all the blood of 
the human body is carried through the aorta 
from the left cavity of the heart to the ex- 
treme parts or converging ends of the arte- 
rial branches; from whence the whole maſs 
is again tranſmitted into the leaſt veins, which 
convey it to the larger, and from them into 
the cava and heart itſelf ; in which courſe, 
it perpetually goes and returns during life. 

§. 71. Yet there are ſome inſtances where, 
by paſſions of the mind, a ſudden revulſion 
by copious blood-letting, or a vaſcular con- 
vulſion, the blood has been forced to receed 
back fawn the ſmaller into the larger arteries. 
And orſyghe other fide, where an obſtruction 
being formed above the valves, the blood 
has been known to ſlide back from the venal 
trunks into their ſmaller branches. But 
then theſe accidents are very momentaneous 
or ſudden, and the blood ſoon returns into 
its natural courſe. 

F. 72. The courſe of the humours zz fre 
Iymphatic veins, which have valves, appears 
both from the nature of thoſe veins and from 
ligatures; for every lymphatic vein tied, 
ſwells 
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ſwells betwixt the ſmaller extremities of it 
and the thoracic duct; but grows flaccid be- 
twixt the ſaid duct and the ligature. All 
the valves in theſe, like thoie of the blood- 
veins, give a free paſlage for the contents to 
flow to the thoracic duct: for thus they ad- 
mit flatus and mercury; but they make a 
reſiſtance, and often an obſtinate one, to any 
return the other way. 
§. 73. The wapours, that moiſten the 
whole cellular ſubſtance, the ſteams of the 
abdomen and other venters, are all thus 
drunk up by the leaſt pellacid veins, and ſo 
conveyed along to the blood-veins, that their 
contained juices may paſs on to the heart ; 
and from thence it is, that an cedema enſues 
when a vein 1s compreſſed by ligature ; be- 
cauſe, by intercepting the courſe of the ab- 
ſorbing veins by the ligature, the vapours 
ſtagnate unabſorbed. In the other ſmaller 
veſſels, we can make no experiments, but 
they appear conformable to what we have 
ſaid, both by reaſon and analogy; and are 
e ſupported by the experiments of 
water or Other liquors, abſorbed out of 
the cavity of the inteftines, thorax and 
pulmonary veſicles. 
§. 74. All juices, therefore, in the hu- 
man body are drove out of the heart into 
the aorta to the'extreme parts, from whence 
they are all returned again to the heart by 
the leaſt veins; thoſe humours only ex- 
cepted, which. are exhalcd or diſcharged 
without 


5 . 
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without fide the cavities of the body, But 
to compleat this circle, it remains for us to 
find out a courſe for the blood, from the 
right to the left cavities of the heart : but 
then this pre-ſuppoſes and requires us to be 
firſt acquainted with the hiſtory of the heart, 
and the pulmonary vetlels. 
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LECTURE V. 


Of the beart. 
F. 75. HE fabric of the thorax is a 


craticle of moveable bones and 
cartilages, which, in general, reſembles a trun- 
cated cone, as we ſhall hereafter (F. 278.) 
declare more at large. The lateral parts of 
this cone are two membranous baggs, ter- 
minated above by an obtuſe end at the firſt 
rib, where they lie very near together, and 
are diſtinguiſhed only by the interpoſed cel- 
lular ſubſtance. The obliquity of the plane, 
dividing theſe two bags, is ſuch, that the 
right is much the broadeſt, and adheres in 
its deſcent all along to the whole middle 
of the ſternum ; while the left bag de- 
ſcends, not from the ſternum, but from the 
cartilaginous ends of the ribs. The inner 
central ſides of theſe bags, oppoſed one a- 
gainſt the other, makes up, what anato- 
miſts have called, the mediaſtinum. | But in 
ſcending the mediaſtinum, is remarkably 
inclined towards the left of the ſternum.] 
Theſe bags have no where any communica- 
tion one with the other ; ſo that the right 
may be opened or pierced, and the lungs 
therein may be conſumed, without injuring 
the left. But the ſimple denſe membrane, 
which forms theſe bags, outwardly inveſted 
with the cellular ſubſtance, is called the 
| pleura, 
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pleura, being harder than the peritonzum, 
eſpecially where it adheres to the back ; but 
is ſomewhat ſofter in its fore part. The ca- 
pacity of the mediaſtinum, or that interval 
which lies betwixt the right and left bag 
above, contains the thymus, and ſome con- 
globate glandules, fat, and veſſels. [This 
capacity of the mediaſtinum is much broad - 
er above, yet not inconſiderable below.] 

8. 76. Below the ſame bags growing 
broader depart one from the other, and leave 
a capacity through the whole middle part of 
their extent, by which the ſaid bags are di- 
vided one from the other. And this capacity 
is that of the pericardium (F. 77.) following. 
But the bags of the pleura on each ſide the 
pericardium, deſcending both before and 
behind it, terminate finally on the dia- 
phragm on which their baſe is cut off ob- 
liquely, with a deſcent from before backward ; 
ſo that each cavity is before ſhorter upwards, 
as behind they deſcend longer and lower. 
Within theſe bags, then, play the di- 
latable lungs. The back part, likewiſe, of 


theſe bags lying near to each other, are yet 


ſeparated by the cellular ſubſtance, which 
terminates in the pericardium, and includes 
the aorta, together with the œſophagus or 
gula: and this we call the poſterior me- 
diaſtinum. 

$. 77. The pericardium, or third bag, 
which firſt the cellular ſubſtance, and then 
the conjoined pleura, looſely cover on all fides, 
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as an outer coat, does not, indeed, extend 
to the ſternum, ſince the lungs, when di- 
ſtended, cover the heart before, and inter- 
poſe betwixt. the ſternum and pericardium i in 
their lower part, and the mediaſtinum, gra- 
dually departing towards the left ſide, forms 
altogether a narrow interval under the lower 
end of the thymus, cloſe to which the lungs 
meet on each ſide; but, this vital ſitua- 
tion you will alter or corrupt, unleſs you are 
very careful in your manner of opening the 
thorax. The pericardium has a broad, but 
ſomewhat rounding baſis, which, in younger 
ſubjects, adheres more laxly to the dia- 
phragm; but, in adults, it grows thereto 
very firmly, by the cellular ſubſtance ſpread- 
ing broader to the right, and narrower to- 
wards the left. It is ſomewhat larger than 
the heart, which, therefore, may move 
freely therein. [This membranous capſule, 
or 5 ence. of the heart, was never known to 

be abſent.] | 
78. . Upwards the pericardium, grows 
gradually ſmaller or narrower, ending above 
the heart in an obtuſe conical appendix, ex- 
tended over the coats of the large blood- 
veſſels by ſtrict coheſion, almoſt to the upper 
edge of the ſternum ; that is to lay, the pe- 
ricardium, having reached the eight large 
trunks 1 the blood-veſſels, which come 
out from the heart, adheres to them in ſuch 
a manner, as to form cylindrical productions, 
embracing each veſſel on all ſides; whence 
it 
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it appears like a kind of ſeptum or partition, 
betwixt every two neighbouring veſſels. But 
this capfule, ſurrounding the veſſel like a 
ſheath, keeps its own ligamentary texture 
(F. 80:) but for a ſmall length; ſoon dege- 
nerating either into the cellular fabric, which, 
in the lungs, like a capſule, ſurrounds and 
extends itſelf along with all the large arteries 
and veins, or elſe it finally changes into the 
external membrane that covers the lungs. 

$. 79. The arteries of the pericardium 
are either from thoſe of the thymus, which 
accompany the upper and lower phrenic 
nerves, or from the larger phrenic arteries, 


from the branches of the mammarics a 
mediaſtinals, the bronchial, c-ſophageal and 


poſterior mediaſtinal arteries. The vera! 
trunks of the pericardium have a like origt- 
nation, but a appear with moſt evident anaſto- 
moſes or openings from thoſe of the right 
into the others of the left ſide. The nerves 
of the pericardium are {from the e al 
branches of the cardiacs, (F. 94.) 

§. 80. That which makes the pr oper ſub- 
ſtance of the pericatdium, is a ſtrong, white, 


compact membrane, more robuſt has the. 


aorta itſelf, compoſed, at leaſt, of two plates, 


theſe plates are, from the denſity of the cel. 


lular ſubſtance, inſeparable by art; but the 
diſtinction of them appears plainly enough 


in larger animals, and from the interpoſed 


veſtels] betwixt which, the nerves of the 
heart, and ſome ſmall veſſels, detcend ; but, 


F 4 by 


——U—- — —_— « — 
— — — - — — * 
— 
rt. _ c 


ge —_—_—_—= 
* — 
= 


—— 


— 


| 

| 

| 4 
| : 

: 

| 

: 

| 


68 Of the Heart. 


by the help of the anatomical tube, (where- 
by a membrane, to be divided, 1s tied or 
ſtretched over the bottom, and preſſed by a 
perpendicular column of water) it ſeparates 
into a great number of plates. Its outer ſur- 
face, being ſpread with the cellular ſub- 
ſtance, gives it there a ſomewhat rough ap- 
pearance, while internally it appears ſmooth 
or highly poliſhed, and moiſtened on all 
ſides by a watry vapour. This vapour, 
which we have, times without number, ob- 
ſerved in the living animal, compoles ſome, 
though naturally a very ſmall quantity, of a 
water within the pericardium ; which is of- 
ten a little reddith, and ſubviſcid or gelati- 
nous, and, by diſeaſe, is ſometimes increaſed 
to an immenſe quantity ; yet the exiſtence 
of ſuch a water here, is injudiciouſly denied 
by ſome. The water of the pericardium is 
of a lymphatic nature, becauſe, by the heat 
of fire, it hardens inte a jelly; and from 
hence ſmall fibres and a cellular ſubſtanc 
(F. 16.) are often formed, joining the heart 
to its pericardium, in inflammatory diſeaſes 
of theſe parts. This liquor is ſeparated with- 
out any intermediate glandules [or any viſi- 
ble pares] from the ſmall exhaling arteries of 
the hrart, auricles and pericardium ; as may 
i proved by a ſimilar tranſudation of water 
or fiſh-glue, injected into the large arteries. 
F. 81. The Uſe of the pericardium is, 
to contain the heart, and to ſupport and 


ſtrengthen 
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rengthen it as a fulcrum or prop, that, in 
contraction, the fibres of the heart may be 
drawn together without diſtorting the large 
blood-veſſels, and that it may leſs fluctuate 
like a pendulum every way, by altering the 
_ poſition of the body. For theſe reaſons, we 
find it in all animals that have a true heart. 
A watry vapour here bedews the heart, 
hotter and quicker moved than other parts, 
ſo as to hinder attrition and coheſion betwixt 
it and the pericardium; but when this 
vapour 1s dried up or deficient, the pericar- 
dium adheres either to the whole ſurface, or 
to ſome one part only of the heart. | 

§. 82. The veins, which carry back the 
blood from the whole body to the heart, if 
we except thoſe of the lungs, (which are 
tranſmiſſory ones) are reducible to two, viz. 
the cava and the porta, The cava is impro- 
perly named in the ſingular by anatomiſts ; 
ſince it is no where one ſingle trunk, but 
partitioned obliquely into ſuperior and inferior. 
The lower of the two large veins, which is the 
biggeſt of them in man, aſcends immediate- 
ly above the diaphragm from the right fide, 
towards which it is a little convex or gibbous 
to its union with the upper cava, and toge- 
ther with that in its back part, forms a mid- 
dle partition betwixt the right and left finus: 
but the left ſide of the venal tube degene- 
rates into the right auricle, whoſe fibres are 
a continuation from thoſe of the cava. 
93 What 
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What we have here ſaid of the lower cdva 


is alſo true of the upper. 


F. 83. Thus, by the meeting of the wy 


per and lower cava, a ſinus or cavity is 


formed with a convexity to the right, and 


inwardly filled with ſtrong, fleſhy fibres, 
detached betwixt the two fimple mem- 
branes, and variouſly interwove. But the 
ſame cavity to the left and forepart, dilates 
forwards into an almoſt perpendicularly ob- 
long or oval form, and terminates above 
with a blind pointed end, which is free from 
adheſion with the heart, and lies incumbent 
on the great artery. This cavity allo, like 
the former, has plenty of fleſhy fibres placed 
betwixt two very thin membranes, almoſt 
in a parallel pofition, and theſe form a kind 
of arch extended from the right to the left 
edge of the whole cavity, and round the an- 


terior half cylinder of this cavity; and theſe 


muſcular arches are connected together by 
{ome of the leaſt fibres. This anterior and 


ſtringy part of the cavity is called the au- 


/4cle; but that to the right and poſterior 


part is called the finus. 


$. 84. Where the lower cava opens into 
the right auricle, from the tumid column of 
the left tide of the foramen ovale, ariſes a 
moon-like membrane, naturally compleat 
in its figure, and from its thinneſs ſometimes 
net-like ; and this being extended round the 
lower edge of the auricle, grows thinner all 


the 
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the way as it is incurvated to the right, but 
does not quite ſurround half of the auricu- 
lar circumference, the cavity of which it 
ſerves like a partition to divide from the 
vena cava. This is, by anatomiſts, called 
Fuſtachius's valve. The oval foramen, we 
ſhall deſcribe hereafter, (F. 840.). 
$. 85. The blood of the upper and lower 
cava, meeting together in this atrium, or 
porch of the heart, (F. 83.) compoſed of 
the ſinus and auricle, there waits for the re- 
laxation of its ventricle, into which it is 
propelled by - a conſtriction of the muſcular 
threads of the auricle, by drawing the ante- 
rior ſemicylindrical part of the auricle into 
a plane; while, at the ſame time, they 
bring the middle arch backward, to the an- 
terior and poſterior edge of the beginning of 
the heart. Thus the blood of both cave, 
being mixed together in the beginning of the 
heart now dſincumbered, is drove through 
the edges of the open valve, in ſuch a 
manner, as to urge the tricuſpid valves of 
the right ventricle cloſe to the fides of the 
heart. But the blood is now hindered from 
returning again into the lower cava, both by 
the contraction of the auricle, the refiſtance 
af the ſucceeding blood from the abdomen, 
and of the Euſtachian value; and upwards it 
is hindered from aſcending both by the mo- 
tion and weight of the conſequent blood. 
&. 86. The figure of the heart itſelf, in 
ſome meaſure, reſembles half a cone, if 
F 4 the 
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the cone be ſplit into two longitudinally in 
the direction of its axis. Tis almoſt trian- 
gular, only the end of it is obtuſe, and the 
lower fide of it is flattened, in proportion to 
the diaphragm on which it lies incumbent, 
and is thereby ſuſtained. But, in expiration, 
the /ituation of the heart, with its apex to 
the left nipple, is ſuch, that the convex 
ſurface of the cone is ſo inclined within 
the pericardium, under the great bload- 
veſſels, as ſuffices to place its thicker ſemi- 
circular curvature, which modern anatomiſts 
call its obtuſe margin, directed to the upper 
and to the left ſide of the breaſt ; 1n its lower 
and anterior part, the heart is alſo extenuated 
into a kind of edge, which 1s called its acute 


margin. This is the general ſituation of it 


in mankind ; but in brutes the heart, being 
almoſt parallel to the larger axis of the tho- 
rax, its apex or tips only extend to touch the 
diaphragm. 

8. 87, The whole heart is hollow, having 
its right or anterior ventricle, communi- 
cating into the right auricle and ſinus, of a 
more broad and ſemicircular figure, and not 
ſo long as the poſterior left ventricle; and it 
terminates in the ſhorter tip of the bifurcated 
apex of the heart. The mouth of this ven- 
tricle, where it opens into the auricle, is 
elliptical, and terminated by a white gluti- 
nous margin, more callous than tendinous ; 
over this, plates of muſcular fibres are ſpread, 
and ſome fat lies outwardly upon theſe. 

8. 88. From 


- 
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& 88. From the ſaid callous margin is ex- 
tended within the heart, a membranous ring, 
formed by a reduplication of the internal 
membrane of the auricle, extended ſo as to 
float within the ventricle, to which it was be- 
fore continuous. But this ſame ring, in that 
part which fluctuates in the ventricle, is ſa 
ſplit or divided into three unequal triangular 
portions, that you may, in ſome mealure, 
give them the name of valves, and count 
three of them in number, although they 
are, in fact, only continued parts from one 
broader ring. Theſe were, by the ancients, 
named triglochines or tricuſpid valves. 

$. 89. That part of theſe valves, which 
lies next to the ſides of the heart, is ſtrength- 
ened by tendinous fibres, which, meeting 
together in their courſe, are inſerted by ve 
ſtrong cords, partly into the ſides of the 
heart, and partly into papillary or cylindric 
muſcles, which ariſe upward from the left 
ſide of the right ventricle towards its right 
ſide. The largeſt of theſe muſcular columns 
is that which anſwers to the biggeſt of the 
valves; which 1s both the uppermoſt, and 
that which anſwers to the adjacent mouth 
of the pulmonary artery. Ihe leaſt of 
_ is the loweſt, and ſeated to the right 
ide. 

$. 90. The uſefulneſs of this valve is evi- 
dent enough ; for the right auricle bein 
contracted, by a conſtriction of the fibres in 
the partition betwixt the two auricles, the 
blood 
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blood contained in the right porch of the 
heart (F. 85.) being impelled from the cir- 
cumference towards the axis, like a wedge, 
ſeparates the pendulous portions of the ring, 
called tricuſpid valves, and preſſes them to 
the ſides of the heart. Thus is filled the 
right ventricle of the heart, while the largeſt 
or uppermoſt of the ſaid valves ſhuts the 
pulmonary artery, leſt the blood, by the 
weak impulſe of the auricle, ſhould flow 
into that artery; the blood thus received and 
confined within the right ventricle of the 
heart, is, by the ſtrong contraction thercof, 
more powertully expelled into the artery. 

§. 91. The ſenſible fleſh of the heart, 
being irritated by the quantity and weight 
of this warm blood, is thereby ſollicited to 
a contraction: for that the heart, being 
irritated, will contract itſelf in a perſon 
dying, or even lately dead, is proved by in- 
jections of water, and inflations of air, 
whereby the heart, then quieſcent, is re- 
called to its motion. 

. The heart's motion is performed 
by SLE fires, the originations of which, 
in genera], are, from rings formed of the 
cellular ſubſtance, compacted into a callous 
ligament, agreeable to the deſcription given 
in $. 87. and with which, all the larger 
blood-veſſels, at their opening into the heart, 
are ſurrounded. From thence the fibres, 
which ariſe, deſcend gradually in an obhque 
winding courſe tewards the left fide, and 

forward 
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forward to the apex, in many diſtinct plates, 
and ſometimes a little traverſing each other, 
the innermoſt of them being the moſt tranſ- 
verſe. In the flat fide of the heart (F. 86.) 
there are few fibres, and ſo thin, that when 
you have removed the fat, the cavity of the 
right ventricle appears almoſt uncovered. 
That which is called the left ventricle, is, 
however, very firmly inveſted by the fibres; 
which, after ſurrounding the ſame ventricle, 
form a flight decuſſation in the ſeptum cordis 
with the fibres of the right ventricle, and 
are interwove with them, Some of theſe 
fibres deſcend into the cavities of the ven- 
tricles, and form there the fleſhy columns 
mentioned at §. 89. Others, at the tip of 
the heart, are wound in a vortical or whirling 
poſition, the two horns ending by a ſtrong faſ- 
ciculus or bunch in each ventricle. A very 
thin and ſmooth membrane covers the ex- 
ternal and internal ſurface of theſe fibres; 
but the external membrane, eſpecially where 
tis ſpread over the coronary veſſels, contains 
much fat beneath it. I have, for my own 
part, not been able to diſtinguiſh any thing 
more particular in the muſcular fabric of 
the heart, with any tolerable degree of evi- 
dence ; becauſe it is the peculiar property of 
the fibres in the heart, to join together in 
| branchy appendices or heaps, in ſo ſtrict u- 


nion, that they cannot be ſeparated without 
laceration. 


$, 93. But 


76 Of the Heart: 


F. 92, But there are ſeveral eminent ana- 
tomiſts, whoſe ingenuity and communica- 
tive freedom I reſpect, who have repreſented 
and deſcribed thoſe fibres diſplayed and ſe- 
parated, Namely, the external fibres of the 
Heart, common to both ventricles, deſcending 
to the tip, and, then taking another courſe, 
to inſert themſelves into the ſeptum ; others 
again, at the tip, to perforate the left ventri- 
cle, and return, in a contrary courſe, to the 
baſis, along the inner ſurface of the ſaid 
ventricle. But the middle fibres, betwixt 
the aforeſaid inner and outermoſt ones, being 
variouſly inclined towards the baſis, they 
form the ſeptum. Which deſcriptions, as 
they are not much different from my own 
obſervations, I ſhall make no oppoſition to, 
although I have never been able to ſee this 
diſpoſition of them ſufficiently manifeſt, and 
am acquainted with great anatomiſts, who 
have not herein been more happy than my- 
ſelf. [And others have given us figures and 
deſcriptions of ſtill different orders of fibres, 
of which the outermoſt run counter to the 
innermoſt, while the intermediate are tranſ- 
verſe.] | | 

§. 94. Theſe fibres of the heart, like o- 
ther muſcles, are furniſhed with nerves of 
their own, very numerous and of various 
origin. The firſt and uppermoſt are on the 
left fide from the ganglion of the intercoſtal 
with the uppermoſt cervical nerve, from 
the trunk of the intercoſtal nerve itſelf, and 
from 
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from its middle ganglion; on the right ſide, 
they come almoſt entirely from the middle 
nglion, and not from the uppermoſt, but, 
in part, from the pharyngzal branch of the 
eighth pair. Theſe nerves deſcend into the 
heart, partly on each fide the aorta, betwixt 
that veſſel and the pericardium, and are di- 
{tributed all over the ſurface ; and, partly, 
having firſt made various ſmall plexuſſes, they 
deſcend betwixt the windpipe and the great 
arteries, which come out from the heart ; 
and, here, the right and left cardiac nerves, 
make one or more plexuſſes, joining their ſides 
from one to the other; but ſometimes they 
remain diſtinct from each other. From this 
fame plexus, or plexuſſes, other nervous 
twigs paſs betwixt the aorta and pulmonary 
artery to the coronary artery of the heart; 
others croſs the pulmonary artery, and go 
betwixt it and the left auricle to the corona 
artery of the ſame ſide; and others, finally, 
deſcend behind the pulmonary artery to the 
left ſinus and flat ſurface of the heart. To 
the cardiac plexus, above deſcribed, other 
large nerves acceed from the fifth and lower 
cervicals, and ſometimes from the phrenic 
nerve, and from a ganglion of the loweſt 
cervical with the intercoſtal, to which join 
large roots from the loweſt cervical nerves. 
The laſt deſcribed nerves, which are larger, 
ſofter, and more tranſverſely diſpoſed, mix 
themſelves with the foregoing plexus. Laſt- 
ly, there are ſome ſmall branche, uncertain 
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as to courſe. and number, which join the 
cardiac plexus from the recurrent and eight 
pair of nerves, and making various inoſcu- 
lations with the intercoſtals, are confounded 
or loſt among thoſe of the eighth. pair, As 
for thok nerves, which ſome eminent ana- 
tomiſts have ſcen aſcending from the great 
abdominal plexus to the heart, ,through the 
foramen of the vena cava, I have never been 
able to find ſuch ; although it is eaſy enough 
to difcover the diaphragmatics i in that place, 
having. ganglions peculiar to themſelves, of 
which thoſe anatomiſts make no mention. 

§. 9.5. That theſe nerves conduce power- 
fully to move the heart, is evident from the 
common nature of muſcles, and from the 
increaſe which follows in the heart's motion, 
by irritating the eighth pair of nerves, either 
at the brain, or "the {pinal medulla ; and 
from the languors that enſue upon tying thoſe 
nerves, Which proves fatal, either ſuddenly 
or within a few days, even though you hap- 
pen to make the ligature on but a few of the 
neryes that come to the heart; for the inter- 
coſtal, and eſpecially thoſe from the ganglion. 
of the upper thoracic, cannot be tied. 

. 96. But that there are ſtill other cauſes, 
befides that of the neryes, conducing to the 
motion of the heart, we are perſuaded from 
the permanent motion it exerts, while moiſt in 
diſſected animals, which have it of a like make 
with man, as in the dog, in which we have 
obſerved it for many hours; and in animals, 

5 having 


Of the Heart. 79 


having only one ventricle, the motion laſts 
much longer, even after the heart is cut out 
from all the nerves that ſupply it with; any 
influx. However: theſe cauſes may he, al 

our experiments agree in this, that the quieſ- 
cent heart, irritated by heat, cold, vapours, 
poiſons, and eſpecially the force of impelled 
flatus, watry liquors, Wax or blood, imme- 
diately contracts ittelf, by putting all its fi- 
bres into a rapid motion, with a conſiderable 
ſtrength, which terminates in an entire eva- 
cuation of the heart, [by a force ſometimes 
common throughout the whole heart, and 
ſometimes affecting only a Particular part of 


it. 

3 . therefore, 7 that the 
heart, n by the impulſe of the venal 
blood, without, other, aſſiſtance, contracts it- 
ſelf, And.that this contraction 1 is convulſtve, 
made with. great celerity,,,.and a manifeſt 
corrugation of.the fibres; whereby the whole 
heart becomes ſhorter, [therefore, thoſe 
learned gentſemen muſt have been led into 
a miſtake, who aſſert, that the heart becomes 
clongated in its contraction] thicker and 
harder, ſo that the apgx or tip advances to- 
wards the baſis; which, im. living brutes 
diſſected, I have often, with the greateſt 
evidence, obſerved. But the heart does not 
appear to turn pale in this action, in ſuch 
animals as have a warm blood; although the 
muſcular ſides of the heart, at the ſame 
time, ſwell inwardly, and. make a compreſ- 
turs 
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ſure on the blood, like that which we feel 


upon the finger, when thruſt into the con- 
tracting heart. But that the heart is conſi- 
derably enough emptied in this action, ap- 


pears from the internal ſurface being full of 


eminences, which exactly anſwer to oppoſite 
cavities, and to the thick reticular arms or 
columns interrupted by ſinuſſes. Finally, 
the apex of the heart, being contracted a 
little like a hook, ſtrikes againſt that part of 
the pericardium next the thorax. (F. 86.) 
Forwards, there 1s alſo a pulſation from 
the left venal ſinus, which is, at that time, 
particularly filed. In expiration, the heart 
ſtrikes violently more upwards and forwards. 
The truth of both theſe we know by ex- 
perience, from the touch. 
$. 98. The blood, which is preſſed by 
the contracted heart, endeavours to eſcape in 
all directions; but being drove from the 
muſcular ſides, towards the axis of the ven- 
tricle, by the reaction of what is lodged be- 
twixt the venal ring (F. 88.) and ſides of the 
heart, the looſer ends of the ſaid ring are driven 
forwards, and extended inward at the ſame 
time. By this action, upon the whole circum- 


ference of the ring, it not only becomes extend- 


ed itfelf, but, at the ſame time, throws back a 
part of that blood into the right auricle, which 
had before deſcended into the cone of the 
open valve, whoſe ſides, now approaching, 
ſhut up the venal orifice, more cloſely as the 
heart contracts more ſtrongly, by yy 21 
| orc' 
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force the tricuſpid valves, as they are called, 
would be preſſed reduplicated into the auricle, 
if the muſcular nipples or columns did not 
keep down their edges, and hold them firmly 
by their contraction (which is the ſame with 
that of the heart) in ſuch a ſhape, as will 
extend the annexed chords of the valve, with- 
out injuring them. [After expelling its con- 
tents, the heart becomes quieſcent, merely 
from the abſence of a ſtimulus. For that 
the fibres can be able to dilate themſelves, is 
contradicted by inſpection, which aſſures us 
all the fibres of the heart exert their con- 
traction at one and the ſame inſtant ; and is 
no leſs repugnant to reaſon, which plainly 
ſhows us, that the tranſverſe ſtrings and fi- 
bres of the heart cannot act alone without 
the aſſiſtance of the reſt. ] 
$. 99. But the niſus of the remaining 
blood in the ventricle, now reſiſted by the 
tricuſpids, ſeeks another courſe ; and, whilſt 
it derives the larger of thoſe valves, that is 
ſeated to the right, (F. 59.) from the fide 
towards the axis of the heart, this leaves 
open the mouth of the pulmonary artery, 
which it before covered; whereupon the 
blood enters there, and, by preſſing the valves 
in the mouth of the ſaid artery clofe to its 
ſides, it becomes thus filled and dilated by 
the blood driven into the lungs. 
§. 100. To deſcribe this more particularly, 
irom the upper and poſterior part of the 
right 98805 a May leads into the ume 
G | nary 
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nary artery, which is ſtrongly connected to 
the heart by a cellulous, callous ring, from 
whence the pulmonary artery aſcends to the 
right backward, and diſplays itſeif behind 
the arch of the aorta, The ſtrength of this 
artery is not extraordinary, being much 
_ weaker than that of the aorta, But from 
the inner ſurface of the artery, where it is 
joined to the heart, three ſemilunar valves a- 
riſe, by a reduplication of the arterial mem- 
branes extended upwards and towards the 
axis, in an arch that is flat or obtuſe enough; 
and theſe valves always fluctuate with their 
edges at free liberty, in a parabolical ſhape. 
The middle of the edges, in each of theſe 
valves, 15 generally divided by a ſmall, denſe, 
callous body of a conical ſhape, but made 
up of inclined planes, whereby each whole 
valve, in itſelf reſembling an half moon, is 
thereby again ſubdivided into two leſs half 
moons. Betwixt the two membranes of the 
valve appear ſome muſcular or tendinous fi- 
bres, partly in a tranſverſe poſition, ſome of 
which hold faſt the valve to the next conti- 
guous ſide of the heart, leaving ſometimes 
ipaces betwixt them in a reticular manner. 
Other fibres aſcend from the baſis of the 
valve, and, by growing to the callous cor- 
puſcle, draw back the ſaid valve, and open 

its concavity. 
§. 101. Each of theſe valves, in conjunc- 
tion with the ſides of the artery here diverg- 
ing, intercept a ſpace, which is blind or im- 
pervious 
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rvious downward, but open upward in a 
parabolical ſhape, as we obſerved of the 
valves in the veins. (F. 53.) When, there- 
fore, the blood is impelled from the ſides 
towards the axis of the contracting heart, it 
endeavours to eſcape in the direction of the 
ſaid axis, and, by ruthing forth, like a 
wedge, betwixt the valves, preſſes their looſe 
fail-like edges againſt the ſides of the pul- 
monary artery, ſo as run freely out of the 
heart. The truth of this appears from the 
plain fabric, from injections, and from li- 
gatures. 

F. 102. The blood now received into the 
pulmonary artery, goes on then to make its 
circulation through the lungs. That artery 
is firſt divided into two branches, of which 
the left, being leſs and ſhorter, enters di- 
rectly into the ſubſtance of the lungs ; but 
the right branch, being larger and longer, 
paſſes tranſverſely through the arch of the 
aorta, and after going a little way behind the 
faid aorta, enters the correſponding lungs of 
the ſame fide. From each of theſe branches, 
by a multiplied ſubdiviſion, ariſe the very leaſt 
arteries, ſome of which tranimit the blood 
directly into the continued ſmall veins, and 
others exhale part of its aqueous juices into 
the pulmonary cells. That the blood goes 
thus directly from the arteries into the pul- 
monary veins, appears evidently from their 
ſtructure; alſo from a ligature, which, inter- 
cepting the blood's courſe, while the heart and 
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lungs ſtill urge it, cauſes an aneuriſmatic di- 
latation of the artery; and from polypuſſes, 
by which the mouth of the pulmonary ar- 
tery being obſtructed, the right cavities of 
the heart become monſtrouſly enlarged, and 
at length burſt, while the left remain empty. 
Laſtly, from injections ; for water, fiſh-glue, 
and milk, are very eaſily forced from the pul- 
monary artery into the vein, and from thence 
into the left cavity of the heart. But the 
direct anaſtomoſes, or final openings of the 
arteries into the veins in the lungs, 1s proved 
even to the ſight by the microſcope, in 

frogs, &c. 
§. 103. Nor can the blood, which has 
once entered the pulmonary artery, return 
back again upon the heart ; becauſe the valves 
therein (F. 100.) are of ſuch dimenſions, 
that, when diſtended, they perfectly ſhut up 
the opening at the heart, and are ſo ſtrong, 
that they reſiſt a much greater force than the 
contraction of the pulmonary artery, with- 
out being conſtrained to yield. However, 
fometimes, from a greater contractile force 
of the artery, they grow callous, or, from 
a laceration of their outer membrane, a bony. 
matter is poured in betwixt the duplicature 
of the valves, For when the blood, by 
contraction of the artery, returns towards the 
heart, it meets and enters the open ſail-lixe 
concavities of the valves, (F. 101.) which 
are, by that means, expanded and drove to- 
gether towards an axis in the middle, hence 
the 
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the valves, once expanded, quite ſhut up the 
mouth of the artery, ſo as to leave not the 
leaſt ſlit open; for any opening, that might 
be left, is precluded by the ſmall callous 
bodies, remarked at F. 100, 
$. 104. The pulmonary veins, of which 
we ſhall ſay more herafter ($. 272.) ga- 
ther into larger branches, which, at laſt, 
terminate in four (ſeldom two) trunks ; to 
which, it has been cuſtomary to affix a 
name in the ſingular, by calling them the 
pulmonary vein. Theie enter the cavity of 
the pericardium, from whence they receive 
an external covering, and are then inſerted 
at angles into the ſquare, left or poſterior 
ſinus, which is ſometimes, likewiſe, called 
the pulmonary ſinus. In this courſe, the 
upper veins deſcend, as the lower ones a- 
ſcend. But that theſe veins bring their 
blood towards the heart, in the ſame direc- 
tion with the ſinus, into which they open, 
is proved by a ligature, which cauſes a tur- 
geſcence or ſwelling, from the blood retained, 
betwixt the ligature and the lungs. 
$: 105. This pulmonary ſinus, being firm- 
ly built of divers bundles of fibres running 
betwixt two membranes, has forward, and 
to the right, one ſingle fide or partition, in 
common to itſelf and the right ſinus (F. 52.) ; 
but forward, and to the left fide, it goes 
into a conical appendix, which is divided 
into proceſſes, or indentations, like a cock's 
comb, and, after two or three ſerpentine 
G 3 turnings, 
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turnings, makes, what is called, he left au- 
ricle, Incumbent on the left ventricle. This 
ſinus, with the left auricle, are ſomewhat leſs 


than the right ſinus and «uricle, 


F. 106. In this left finus the blood waits 
for the heart's relaxation, at which time the 
niſus of the blood, impelled againſt the ve- 
nal valves, and the contracting ſtronger force 
of the ſinus, grow leſs. Then the ſinus, 
together with its ſmall auricle, being con- 
tracted, the blood is, by their means, drove 
into the left ventricle, in like mainer, as the 
right auricle impelled its blood into the right 
ventricle. (F. go.) For here, as before, a 
like membranous oval ring forms produc- 
tions called mitra! vaives, of which there 
are uſually two only counted. Theſe valves 
are longer 413 ſtronger than thoſe of the 
right ventricic. They have each a muſcu- 
lar column, often fingle only, and joined 
to the tendinous threads of each valve; but 
they are much ſtronger than thoſe of the tri- 
cuſpids (F. 89.) . And here callous knots or 
cartilaginous humours are often found in the 
tendinous ſtrings, at their originations from 
the membranous ring. 

$. 107. From what has been mid then, 
it appears, that the ſame blood is now arrived 
into the left ventricle of the heart, which 
was a little before ſent from the venæ cave 
into the right auricle, (S. C5.) which drove 
it into the corr eſponding or right ventricle, 
§. 90.) by which again it was urged we 

the 
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the pulmonary artery, (F. 100.) and from 
thence, paſſing into the pulmonary veins, 
was conveyed into the left ſinus (F. 104.) ; 

and out of this, we here find it driven into 
the left ventricle. (F. 106.) This courſe of 
the blood, from one fide of the heart to the 
other, through the lungs, is called the pul- 
monary or leſſer circulation, and was known 
many of the ancients, before mentioned 

§. 62. 

"& 108. The /eff, or poſterior and upper 
ventricle of the heart, makes up that part of 
its half-cone-like body, which we before 
called obtuſe, (F. 86.). Tis ſomewhat nar- 
rower than the right ventricle, a little longer, 
rounder, and generally of a leſs capacity 
within. For the contents of this ventricle 
are about two ounces, while thoſe of the 
right advance up to three. Tts fabric inter- 
nally is reticular, as in the right ventricle; 
but its force 1s conſiderably greater, as the 
muſcular fleſh that ſurrounds it, is much 
thicker and ſtronger. 

F. 109. Again, this left ventricle, being 
inſtigated to motion by the impelled blood, 
does, from the ſame irritable nature before 
mentioned, (F. 87.) contract and drive its 
contained blood 5 a violent motion in the 
direction of its axis, and determine it to- 
wards the baſis, at the time when the tip 
or cone of the heart is drawn nearer to its 
baſis. And ſince the apparatus of the ntra/ 
valves is here the ſame, as before in the tri- 


G 4 cuſpids, 


— 


88 Of the Heart. 


cuſpids, (88, 89,) the venal blood now ex- 
panding the ring from whence they ariſe, 
removes that valve which lay againſt the 
mouth of the aorta, ſo as to open a way 
for itſelf to the artery, in dilating the mouth 
of which, the ſaid blood preſſes the ſemi- 
lunar valves, there placed, againſt the ſides 
of the aorta, into which it ruſhes with a 
violent impetus, ; 

8. 110. The ſemilunar valves of the aorta 
differ little from thoſe in the pulmonary ar- 
tery, (F. 100.) only as the opening is here 
greater, ſo the valves are proportionably 
larger and ſtronger, and are not ſo often 
diſtinguiſhed in the middle by thoſe callous 
globules, or little round bodies. (F. 100.) 
The fibres too of the valves, both tranſverſe 
and aſcending, are here ſomewhat more con- 
ſpicuous. 

d. 111. Butwe muſt now conſider, that theſe 
motions of the right and left auricle, with 
the right and left ventricle, are not perform- 
ed in that ſucceſſion, in which, for the ſake 
of method, we have here deſcribed them ; 
for both the auricles are contracted, while 
the ventricles are relaxed: ſo that the con- 
traction of the auricles precedes the contrac- 
tion of the ventricles; as we ate aſſured from 
manifeſt experiments, on dying animals, and 
on thoſe whoſe living blood is cold. But both 
auricles are filled together in the firſt inſtant 
as both of them are emptied together in the 
ſecond inſtant ; and both the ventricles are 

CON= 
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contracted together in the third inſtant, which 
is the ſame with the firſt; and both ven- 
tricles, being evacuated, are relaxed in the 
fourth inſtant, which is the ſame with the 
ſecond. Thoſe who have miſtakenly taught 
otherwiſe, have not taken the advantage of 
making a ſufficient number of experiments 
on living animals. That the auricle, near 
death, makes frequent palpitations, before 
the ventricle of the heart performs one con- 
traction, is true enough. 
§. 112, But it may be aſked, why the 
heart never ceaſes from its perpetual motion, 
through ſuch a number of years as there are 
in one's life, through ſo many days as there 
are in a year, and through ſo many hours as 
there are in a day, when, in each hour, the 
heart of a healthy perſon contracts not much 
leſs than 5000 times; ſo often are there ſuc- 
ceſſive repletions followed with new con- 
tractions, perpetually in the ſame conſtant or- 
der. Nor is there any other muſcle, beſides 
the heart and diaphragm, but what becomes 
tired and painful, by acting inceſſantly, even 
for a few hours.] Different anſwers have 
been given to this queſtion by different pro- 
feſſors, founded either upon a compreſſure of 
the cardiac nerves betwixt the large arterics, 
or upon an alternate repletion of the coronary 
arteries, and cavities of the heart, &c. 
§. 113, But to me the ſimplicity of na- 
ture ſeems very great in this matter, When 
the auricle is relaxed, it is directly filled 7 
the 
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the muſcular force of the continuous great 
vein ; and ſo the heart alſo contracts itſelf, 
when, in like manner, it is irritated by the 
blood driven into it from the auricle*. There- 
fore, the heart, having once received the 
blood, is contracted by that ſtimulus or irri- 
table force, hereby muſcular fibres are ex- 
cited into contraction; whereupon it empties 
itſelf of the blood, and, being freed from 
the ſtimulus thereof, immediately reſts or 
relaxes itſelf. But the heart being now re- 
laxcd, the auricle is in like manner irritated 
by its contained blood, and by contracting fills 
it again; while the inceſſant actions of the 
heart and arteries continuaily urge new blood 
into the right ſinus and auricle. [The mo- 
tion aſcribed to the vena cava, is, from the 
riglit auricle, throwing back ſome blood again 
into the upper and lower cava, becauſe the 
now dying heart will not receive it all.] That 
this is the. true ſtate of the heart's motions, 
is proved from actual experiment or obſerva- 
tion, whereby we plainly diſcern the ſucceſ- 
five repletions and conſtrictions made in the 


* Conformab'e to our author's ſyſtem, was 
that ot the ingenious Mr. Cowper, who allotted 
to the blood the office of a pondus, inſtrumen- 
ral of the conſtriction, oz violent ſtate of the 
heart; from whence (according to him) it ſpon- 
tancouſly returned to its natural ſtate of dilata- 
tion: though this is erroneouſly oppoſed by his 
friend Dr. Drake. Anat. Vol. II. Edit. 1. 
p. 403. 

| great 
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great vein, auricle, ventricle, and artery, ea- 
fily ſeen in a weak or expiring animal, but 
more eſpecially, and more evidently in thoſe 
animals which have but one ventricle in the 
heart, as the tortoiſe, frog, ſnake, fiſhes, 
and in the chick hatching in the egg, which, 
inſtead of a heart, has only one crooked 
canal. The ſame is alſo confirmed from the 
reſting of the heart, which follows upon 
tying the veins, and from the return of its 
motion, by removing the ligatures, or by the 
impulſe of wind or liquors injected ; and 
laſtly, from the perpetual contraction of a 
frog's heart, round or upon a veſicle of air 
inflating it, which air urged into it by the 
veſicle, it will alternately receive, and for 
many hours tranſmit, into the common air. 
Hence it appears, why the auricles, and eſ- 
pecially the right, are the laſt of all mov- 
ing, if you except the next continuous part 
of the vena cava; becauſe the heart is irrita- 
ted into motion, by the blood ſent towards 
it, by a contraction of the extreme parts 
from the cold invading the body, at which 
time, the lungs, deſtitute of the act of re- 
ſpiration, reſiſt the blood of the right ven- 
tricle; but the left ventricle, receiving none, 
ftands ſtill for want of irritation. 

8. 114. Nor do] believe there is any thing 
more than this required to the heart's mo- 
tion. For if you derive the heart's reſting, 
from a compreſſurèe of the nerves, the mo- 
tion of the auricles will be an objection, 
whole nerves, in order to that, ought not to 


be 
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be compreſſed ; and for example, in fiſh and 
litttle chicklings in the egg, there can be 
no room for a compreſſure of the nerves. 
If, again, you deduce the heart's reſt from a 
compreſſure, or occluſion of the coronary 
arteries, this is contrary to experience; fince 
they are not covered by the valves of the 
aorta, and from a wound of the ſaid arteries, 
during the ſyſtole of the heart, the blood 
ſtarts out to a great height ; and again, the 
motion of the heart ſtill continued, after they 
were tied by M. Chirac. But ſuch an abſo- 
lute impatience is there in the fibres of the 
heart to bear any ſtimulus, that, even when 
the viſcera are almoſt dead, this appears to 
have a kind of motion within its own fibres ; 
which, beginning in a fort of radiant points, 
1s propagated in wrinkles into the adjacent 
parts: if, now, you pull out the heart, al- 
though it be growing cold, if you puncture, 
inflate, or irritate its membranes, the fibres 
of the extracted heart become corrugated in 
rings, notwithſtanding there is not now a con- 
tinuous nerve or artery to ſupply the beating 
heart. [And this irritability of the heart is 
more exquiſite and durable, than in any o- 
ther part of the body; becauſe we ee, it 
may be thereby recalled into its former mo- 
tions by a ſtimulus, when no other muſcle 
can be ſo excited. ] 

$. 115. But with what celerity, and with 
20 force the heart drives forward the blood, 
is controverted, and varioully computed. 
The more modern writers have raiſed their 
calcu- 


Of the Heart. 93 


calculations upon a ſuppoſition, that for the 
celerity to be determined, we are to admit 
two ounces of blood to ifſue out of the 
heart with ſuch a celerity, that the part of 
the pulſe, called its ſyſtole, makes one third 
of the whole pulſation, and is finiſhed with- 
ina 24 part of a minute; but the area of the 
mouth of the aorta, they have eſtimated 
o. 4187 parts of an inch; ſo, by dividing the 
ſpace filled by two ounces of blood, (3.318 
inch) by the area or ſection of the aorta at 
its mouth, [and length of its cylinder filled 
by two ounces viz. =733+33] the number 
thence produced divided by 215, the time in 
which the heart contracts, they find 149 feet 
and two tenths of an inch for the ſpace, thro 
which the blood runs in a minute, if it goes 
on ina cylinder with the ſame velocity it firſt 
had from the heart, which it does not. But 
the incumbent weight of blood moved b 


the heart, they have computed by the jet, 


wherein the blood ſtarts forth from the 
larger arteries in a living animal, being ſeven 
feet five tenths, and from the ſurface of the 
ventricle, whoſe area makes 15 inches; 
which produce 13 50 cubical inches of blood, 
or 51 pounds five ounces, which preſs againſt 
the ventricle of the contracting heart. The 


heart, therefore, thus drives forward a 


weight of 51 pounds, with a velocity, by 
which it may run through 149 feet in a 
minute; which force it exerts four thouſand 
eight hundred times in an hour. 
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REMARK. 


There is no doubt but the heart moves not 
only the whole maſs of blood, and other con- 
tinuous juices, but alſo all the yielding ſolids, 
and even every individual yielding fibre is elon- 
vated by each ſyſtole: but then this is owing to 
the mechaniſm of the arterial ſyſtem, which 
makes a leaver or ſpring of very great purchaſe, 
for multiplying and transferring the force of the 
heart, which the arteries receive and apply, ſo 
as to produce great and extenſive effects. But 
then we muſt not aſcribe to the heart alone ef- 
tects, which it can produce only by the aſſi- 
ſtance of the arteries. And if all circumſtances 
be duly conſidered, the heart's force will be 
found ſo far ſhort of Borelli's enormous calcu- 
lation, that it will be leſs than any computation 
I have yet ſeen. See remark to §. 117. As 
to the time in which the maſs of blood may 
make a compleat circulation through the heart, 
as it flows with an irregularly decreaſing and in- 
creaſing motion, that varies in every artery, and 
in every vein, proportionably to their levera! 
lengths, diameters, angles, inflexions, ſtrength, 
&c. no one can juſtly determine it. The re- 
turn of it may be twenty times quicker through 
the coronary veſſeis of the heart, with thoſe ot 
the intercoſtal muſcles and diaphragm, than in 
many other parts: and it may move an hun- 
dred times flower through the leaſt veſſels of 
the liver, than in the largeſt veins at the heart. 
However, on Dr. Hales's principles, the larger 
arteries may ſhift their contents into the veins, 
and the larger veins may paſs their blood thro' 
the heart, once in about five or ſix minutes, 1n 
which time, the majority of the current paſſes the 
heart in one compleat round. 


8. 116. Al- 
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$. 116. Although there are many particu- 
lars here (F. 115.) unthought of, which may 
render the eſtimate incompleat, and ſuch, 
perhaps, as we may never get over; and, 
although, the area of the ventricle be of fo 
uncertain dimenſions, and the jet of blood 
computed from an inſufficient height, yet, if 
we conſider the violence, with which the 
blood ſtarts from ſome of the leaſt ſanguine 
arteries in the living animal, although we 
cannot eafily determine how much of the 
heart's ſyſtole it aſſumes to itſelf, variations, 
in which, will greatly alter the computation; 
yet, in the mean time, it will plainly ap- 
pear, that the muſcles we call the heart, 
make a very powerful machine. “& The truth 
of this is evident from experiments, in 
which it appears to be very difficult to fill 
all the red Þlood-veſlels by anatomical in- 
jections, and quite impoſſible to fill all the 
ſmaller of tem: yet the heart, we fee, 
not only gradually diſtends all the larger, 
the ſmaller, and even the leaſt veſſels with 
blood, but alſo drives it forward through 
them, with a conſiderable celerity. Even, 
from ſome of the leaſt arteries, I have ſeen 
the biood ſtart forth ſeveral feet, the jet de- 
icribing a parabola, whoſe height was four feet, 
and amplitude of the projection ſeven feet. 
[And ſome aſſert, they have ſcen the blood aſ- 
cend from the aorta to the height of 12 feet] 


* That is to ſay, when aided by, or acting in con- 
junction with the arteries, 
R E- 
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REMARK. 
Obſerve here, that the heart fills the ſmaller 
veſſels, not by one, but by repeated ſtrokes ; 
or by a force multiplied in, and communicated 
from the coats of the great arteries, which force, 
as well as that of the heart, enters the meaſure 
or parabola of the jet of blood from an artery. 
See the following remark. | 


$. 117. Moreover, that we may make a 
Juſt eſtimate of the heart's force in living 
animals, we muſt conſider what great reſi- 
ſtances that complex muſcle overcomes ; we 
muſt compute the enormous weight there is 
of the whole blood, a maſs, perhaps, of 
fifty pounds and upwards: for all that quan- 
tity of fluids, once ſtagnant in a perſon late- 
ly drowned, or fainted away, are eaſily put 
into their former motion by the heart only, 
We muſt again confider the great decreaſe of 
the blood's velocity, ariſing from the greater 
light or capacity of the dividing branches, 


(from whence the ratio of its celerity, even 


in the inteſtines, may be computed to only 
a 24th or a 3oth part of its original impulſe) 
abates two thirds from the heart's force. And 
yet we fee there are humours ſwiftly 
moved through much ſmaller veſſels ; as 
for example, in thoſe of the Sanctorian 
perſpiration, which, in a ſubterraneous ca- 
vern, I have obſerved to aſcend ſwiftly 
in form of ſmoak or vapour; and the ſame 
celerity of the blood in the leaſt veſſels 
of little fiſhes, &c, 1s apparent to the eye 

I by 
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by a microſcope. Now fince the frictions, 
in every machine, always conſume a great 
part of the moving forces, much more do 
they in the human body, whoſe blood and 
juices are ſo much more viſcid or clamm 
than water, and drove through veflels ſo 
ſmall, that they permit only a globule at a 
time to paſs through, and even hardly allow 
that, without changing their figure ; but 
from ſo ſtrong and extended a friction, muſt 
neceflarily follow a very great hindrance to 
the motion, whence we may eaſily under- 
ſtand, that the force muit be very great, 
which drives ſo ſwiftly ſuch a prodigious 
mals of fluids, over ſo many reſiſtances and 
decrements of the moving forces. 
R E MA N X. 

We are to obſerve here, that a very ſmall part 
only of theſe reſiſtances“ is removed each time by 
any ſingle contraction of the heart; to which 
the arteries ſerve as a multiplying ſpring, by 
their elaſtic force, proportionable to their di- 
{tention ; and drive forward the blood and its 
continuous Juices, in the ſame manner. as the air, 
by its ſpring, throws out a continued ſtream 
with a cclerity proportionable to its compreſſure, 
in the fire-engine or {orcing-pump. For, as 
the arterial vaives at the heart, which ſuſtain a 
part of this claſtic force equal to their ſurface, 
will admit of various apertures ; the heart acts 
upon that hydraulic principle, whereby any force 
or preſſure, ever ſo weak, by urging a fluid through 
an aperture, proportianably ſmall, ſhall cvercome 
any reſiſtance, or raiſe any weight, ever ſo great. 
So that whenever the arterial reliſtance is in— 

* Equal to the opening of the valves. 
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creaſed, or the muſcular force of the heart a. 
bated, the valves of the heart are opened by a 
proportionably imaller column of blood ; which, 

in a natural ealy {y{tole, is ſeldom more than 
halt the contents of cither ventricle; as in a 
natural ealy expiration, the lungs ſeldom expel 
more than halt their contained air. Hence it 
appears, that to allow an opening to the valves, 
equal to the light of the artery, and the quanti- 
ty of blood expelled, to be equal to the capacity 
of the ventricle, F. 114. are conceſſions too 
great by half tocſtimate the natural force of the 
heart, which when reduced to but a few ounces, 
is yet, upon the aboveſaid hydraulic principle, 
able enough to carry on the circulation. To this 
automatic or elaſtic force, as the principal, add 
the vital or muſcular force of che artery. Vide 
remark to S. 44. 


§. 118. The blood being drove into the 
aorta, immediately finds the two openings 


of the coronary arteries, which lie next the 
arterial valves, but above them, or within 


the aorta; and, in conſequence of this, 1t 


ruſhes firſt of all into the ſaid coronary arte- 
ries, by which the heart ſupplies itſelf with 
blood. Theſe arteries are almoſt conſtantly 
two, which going off from the aorta next 
the heart, at an obtuſe angle, are diſtributed 
in a retrograde or contrary direction. More 
particularly the 7:ght coronary artery deſcends 

etwixt the aorta and pulmonary artery, and 
bending round the ſurface of the right au- 
ricle, it winds about the ſharp or anterior 
edge of the heart, whence ſpreading on the 
lower or flat fide thereof, at its middle or a 


little 
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little further, the branches go on, and ter- 
minate towards the tip of the heart; after 
having firſt given its ſmall branches to the 
right auricle and ventricle with the lower 
vena cava, pulmonary vein, &c. The 0- 
ther ſuperior and // coronary artery goes out 
betwixt the left auricle and the aorta by three 
branches; one of which goes round the 
root of the left ſinus to the lower plane of 
the heart, but terminates on this fide the 
middle ſeptum of the heart, and is ſpent on 
the left ventricle, and on the left auricle 
with its ſinus. In like manner, another 
branch is ſpent by deſcending branches on 
the top of the obtuſe edge or upper fide of 
the heart belonging to the ſaid ventricle, 
where it makes circles detached to the large 
arteries. The third branch is ſpent deep 
within the muſcular fleſh of the heart. All 
the external arteries of the heart are follow- 
ed or ſurrounded with much fat. 

§. 119. Theſe arteries communicate, by 
open anaſtomoſes, or inoſculations of the 
{mall branches, every where about the ſep- 
tum and tip of the heart ; but they no where 
make a compleat ring round the heart, They 
terminate in a two-fold manner. 

8. 120, The firſt termination of them, is 
into the coronary veins, whoſe branches run- 
ning in company with thoſe of the arteries, 
have their trunks of neceſſity diſpoſed in a 
different courſe. The great coronary Vern is, 
therefore, a companion of the left coronary 

H 2 artery; 
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artery; and is inſerted with a large opening, 
{ecured with valves on the left fide of the 
Euſtachian valve (F. 54.) of the right au- 
ricle, the root of this ſurrounds the left au- 
ricle externally, and then accompanies the 
ſuperficial branches of the left artery, as be- 
fore 1 . 119. 

F. 121. The other coronary vein (which 
you may make a part of the former, ſince 
they have both one common inſertion) de- 
ſcends along upon the ſeptum of the heart 
to its flat ſide; and may be properly called 
the median coronary. The 7hird bends tranſ- 
verſely round the ſurface of the right auricle, 
and then terminates within, or, at leaſt, very 
near, the large opening of the coronary 
vein (F. 120.) anteriorly. This vein ſup— 
plies that part of the right ventricle, which 
lies in the flat fide of the heart; and often 
receives thoſe nameleſs veins, we ſhall here- 
after deſcribe, 

8. 122. There are ſtill ſome other anterior 
veins of the heart; but one, more particu- 
larly large, goes along the adjacent edge of 
the right ventricle, and running for ſome 
length obliquely betwixt the membranes, is 
inſerted into the moſt anterior part of the 
right auricle, and ſometimes into the trunk 
of the upper vena cava. This anterior vein 
ſends off another concealed one through the 
root of the right ſinus, and being again in- 
ſerted into the great coronary vein, it makes 
a compleat circle round the heart, like the 

arte- 
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arterial circle, (§. 119.) which ſome have 
deſcribed, but has not yet been feen by me. 
As for leſſer venal circles about the heart, 
as well as the ſaid arterial one, they are not 
yet ſufficiently confirmed. 
$. 123. But there are a great many more 
veins, uncertain in their number, which be- 
long to the batis and internal parts of the 
A heart, to which the anatomiſt has ſeldom 
„ any aden becauſe they lie concealed be- 
twixt the origins of the large veſſels: and 
theſe open by numberleſs ſmall mouths into 
the right ſinus and auricle; and ſome, but 
a few only, into the left ſinus. Thus I have 
ſeen a particular vein, which, from a latent | 
ſinus in the fleſh of the right auricle, has | 
aſcended up towards the aorta and pulmo- 
nary artery, and inſerted itſelf on one fide 
into the greater coronary vein. Another I 
have obſerved, concealed betwixt the mouth 
of the coronary vein and the aorta, inſert- 
cd into the right ſinus ; and another through 
the remains of the oval foramen, and ſep- 
tum of the two ſinuſſes, inſerting itſelf into 
the right ſinus; and others again belonging 
to the venal valves, beſides which, there 
are ſtill others too numerous to deſcribe, 
$. 124. There are ſtill more, and much 
maller, veins in the heart, whoſe little 
trunks, being very ſhort, cannot eaſily be 
traced by diſſections; and theſe open them- / 
telves by an infinite number of oblique ſmall 
mouths, through all the numerous fover or 
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little ſinuoſities and excavations, obſervable 
throughout the turface of the right and left 
ventricle, Theſe are demonſtrated by in- 
jections of water, wind, or mercury, made 
by the coronary arteries, after you have firſt 
tied their correſponding or accompanying co- 
ronary veins; or even by injecting into the 
great coronary Veins, after you have firſt 
intercepted the openings of their largeſt 
trunks. For, in either of theſe caſes, there 
are drops of the tinctured water, bubbles of 
air, ſpherules of mercury, ruſhing out thro' 
the whole extended ſurfaces of both the ven- 
tricles of the heart. [And this, without 
any violence that can be ſuppoſed ſufficient 

to break the veſſels.] 
§. 125. there are ſome who will have 
the coronary arteries filled with blood, not 
by the contracting of the heart, but of the 
aorta in its ſyſtole ; which they think muſt 
be a conſequence of the retrograde angle of 
the blood's courſe here, and the paleneſs of 
the contracted heart, with a ſuppoſition, that 
the valves of the aorta cover or cloſe the 
mouths of the coronary arteries. But the 
two lait of theſe are diſproved by experience, 
and the firſt, or retrograde courſe, can only 
impede or leſſen, and not intercept, the flux 
into the heart : for the injections of wind or 
mercury, into all the ſcminal and biliary 
veſicls, demonſtrate, that the large retro- 
grade angles, which the veſſels often there 
make, do not hinder the fluids from "RY 
their 
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their natural courſe, though they retard it. | 
But a proof, ſtill more evident, is, that the 
coronary artery, and the blood ſtarting from 
it, make a higher faitus at the time when 
the heart is contracting. 

8 126. Concerning the reflux or return 
of blood from the muſcular ſubſtance of the 
heart, there is ſtill leſs room to doubt: for 
all the coronary veſſels diſcharge their blood 
into the auricles and ventricles, either right 
or left, (but leſs into the latter) by thoſe 
larger (F. 120 to 122.) and by the ſmal- 
ler orifices, (F. 123.) as well as by the 
leaſt, (5. 124.) wh ch fo cafily tranſmit the 
infections, after you have firſt tied the larger 
coronary veins. The circulation through 
theſe veſſels ſeems to be compleated in the 
ſhorteſt ſpace of time that can be in any 
part, from the great velocity the blood re- 
ccives from the heart itſelf, urging the ſame 
through its own ſubſtance. But that the 
whole contents of the veſſels are cleared in 
each contraction, does not ſeem to me pro- 
bable; for the blood-veſlels of the heart do 
not look pale enough in that action to pro- 
duce ſuch an effect, as an entire evacuation. 
----There is a very free or open paſſage from 
the arteries of the heart into the cellular ſub- 
ſtance, or fat which ſurrounds it.---If you 
alk, what are the uſes of thoſe leaſt or 

ſhorteſt veins, which open obliquely thro' 
oi ſurfaces of both the ventricles ? (XS. 125.) 
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they ſerve to return the blood of thoſe deep-- 
ly ſcated ſmall arteries, within the muſcular 
ſubſtance, which have no correſponding 
veins running by their lides, like thoſe on 
the ſurface. 

§. 127. The humours of the heart, which 
are thinner than b! 00d, return by the valvular 
Imphatic veins, which accompany the co- 
ronary blood-veſſels, and aſcend towards the 
thoracic duct and 1ubclavian vein, but are 
very rarely to be ſeen, 


RE MARK. 


From what has been ſaid, it appears, that the 
force of the heart is manifeſtly greateſt in thoſe 
who have ſtrong fibres, not too caſily irritable, 
with a pulſe large and moderately flow. For 
the number of pulſes being given, the ſtrength 
of the body, in health and diſcaſe, will be as its 
magnitude, if the arteries are duely pervious? ? 
and if the magnitude be given, the patient's 

ſtrength will be as the ſlownels of the pulſations, 
if there be no obſtructing cauſe at the heart. So 
the ſtrength will be in a ratio, compounded of 
the magnitude and ſlowneſs of the pulſe. Thus 
the perſon's ſtrength, and the arterial reſiſtance, 
with the tenacity of the humours, being the 
lame, the quantity of the heart's contraction 
will be as its irritation, from the plenitude and 
tenſion of its ventricles. The arterial reſiſtance 
and heart's plenitude being the ſame, its con- 
traction will be as the nervous or muſcular 
ſtrength of the body. Or the heart's ſtrength 
and plenitude being given, its ſyſtole will be as 
rhe reſiſtances inverſely. If the heart weak- 
enced 


Of the Heart. 105 


ened throws out leſs than it receives, the pulſe 
uickens to compenſate the want ot magnitude: 
and ſo the heart may labour wich oppreilion, 
either (1.) from the venal preſſure increaſed. 
(2.) From the arterial reſiſtance augmented. 
Or (z.) from a nervous weakneſs of the muſcu- 
lar ſtrength or vital powers. And theſe make 
the immediate caules of fevers, which reſult a- 
gain from changes made by the nonnaturals, 
eicher in the automatic and muſcular powers of 
the heart and arteries, in the encephalon and 
rervous ſyſtem, or in the quantity and quality 
of the blood, and principal humours thence 
iecreted, 
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8. 128. HE blood is thus drove from 
the left ventricle of the heart 

into the aorta, which takes its courſe firſt alittle 
towards the right, and then to the leſt in an 
arch, that is very ſharply bent; and here the 
mais of this purpie fluid ſtrikes firſt againſt 
the right fide, and is then reflected to the 
left lide again of the aorta, whence flowing 
in a vortical or whirling motion, as much 
as that full veſſel will permit, it goes on 
torough the arteries, with an alternate colli- 
ſion againſt, and repercuſſion from their ſides. 
$. 129. Theſe beating veſſels are, in a li- 
ving perſon, aiways fi lt of bod; ſince the 
jet or ſtream, that ſtarts from an artery, 1s 
not interrupted by alternate tops, while the 
heart reſts or relaxes itſelf, but it flows on, 
in a continued thread; add to this, that the 
microſcope ſhews the arteries, in living ani- 
mals, to be full, both in their ſyſtole and 
diaſtole; nor can the circular fibres of the ar- 
teries ſo far contract themſelves, as to en- 
tirely evacuate theſe tubes. Since, there- 
fore, a new wave or column of blood is ſent 
into the arteries already full, although it bear 
a ſmall propor tion to the whole mals 
contained in the arterial ſyſtem, through- 
out 
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out the body, bardly ever exceeding two 
ounces; yet, by its immediate contact with 
the precedent wave or column, which 
moves ſlower, as it gets farther from the heart, 
it conſequently drives the fame forwards, and 
diſtends or dilates the arteries, urging the 
convex parts of their flexures outwards, and 
cauſing their ſpiral waves to be more ſerpen- 
tine, as injections demonſtrate to us. This 
dilatation of the artery, whereby its light or 
capacity is changed from a leſs to a greater 
circle, is called the pu e; the d7uftole or di- 
latation of which, is an expanſion of the ar- 
tery, beyond its natural diameter. ' his 
being the proper or characteriſtic action of 
life, reſults from the heart only, and is in 
no wiſe natural to the arteries left to them- 
ſelves. Hence, when the motion of the 
heart is intercepted, whether by aneuriſm, 
ligature, or otherwiſe, there is no pulſation 
of the arteries to be felt; and from hence 
too, there is a ſudden ceſſation of the pulſe, 
by a wound through the heart, in a living 
animal, 

8. 130. The /f/i9/e, or contraction of the 
artery, immediately follows the ſaid dilata- 
tion of it. Namely, the heart, having 
emptied itſelf, and removed the ſtimulus of 
the blood, directly comes into a ſtate of re- 
laxation or reſt. But the artery, at this 
fame time, by its innate elaſticity, and con- 
tractile power reſiding in its circular fibres, 


(F. 30.) irritated likewiſe by the ſtimulus of 


the 
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the impelled blood, enters into a ſtate of 
conſtriction, by which as much blood is 
driven out from its capacity, as ſerved to di- 

ate it beyond its mean or middle diameter: 
which quantity of blood is either forced into 
the ſmaller and fcarce beating arteriolz, or 
elſe returned into the veins ; becauſe the re- 
action, from the reſiſting ſemilunar valves of 
the aorta, will determine the blood that way 
from the heart, §. 104. So ſoon as the 
artery has freed itſelf from this wave or co- 
lumn of blood, being no longer ſtimu- 
lated by diſtention, it directly collapſes by 
its own proper contractile force, and is now 
agai.i ready to yield to a new wave or column 
of blood, ſent into it from the heart ; whence 
follows a repeated diaſtole, or dilation of it, 


as before. 


8. 131. That the arteries thus contract, 
and, by that force, drive forward their con- 
tained blood, is proved evidently from their 
ſtrongly contractile nature; from the appa- 
rent diminution of the diameter or dilatation 
they receive from the heart; from the eva- 
cuation that follows, by the proper force of 
the artery itſelf, driving out all the blood 
that is contained in the lateral branches, be- 
twixt two ligatures; from the greatneſs of 
the jet of blood, that ſtarts from an artery, 
even while the heart is relaxed, and at reſt; 
from the ſtrength or force with which e- 
minent anatomiſts have obſerved the blood 
thrown ont of the tied aorta, below the 
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ligature; from the evacuation, which the 
arteries make of their contained blood, even 
after death, into the veins, whereby theſe 
latter appcar much fuller than the arteries; 
and laſtly, from the conſiderable jet or faltus 
of blood, that iſſues from a large artery in 
an animal, even after death, amounting to 
the height of two fect ; to which add, the 

convulſive contractions of the animal, 1 
which the artery is thus wounded, and the 
remarkable cloſings of the mouths of di- 
vided arteries in wounds, {and a ſphacelation 
of the limbs, from an offification of the ar- 

tery; whence the veins become diſtended. Þ] 
S. 132. The great ſwiftneſs of the blood's 
motion, (F. 115 ) being ſuch as carries it 
above two feet, in the ſpace of a ſecond of 
time, and the conſtant plenitude of the ar- 
terics, render it impoſſible for us to perceive 
any ſucceſſion in the pulſes of different arte- 
ries; whence all the arteries of the body 
ſeem to beat at one and the ſame inſtant, 
whilſt the heart ſtrikes againſt the breaſt 
and yct there is certainly a ſucceſiion in the 
ſyſtole of the arteries, by which the aorta 
{ſeems to contract in the fame order ſucceſ- 
ſively, as it is filled by the blood, expelled 
from the heart; ſo that the part of the ar- 
tery, next the heart, is firſt conſtringed, and 
thence gradually the arterial contr acting force 
proceeds to the extremities. An inſtance of 
this we have in the inteſtines, and the ſame 
is evident to the eye in inſects, who have a 
0 long 
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long fiſtulous and knotted heart, manifeſtly 
contracting in a ſucceſſion from the begin- 
ning to the end. But the mind cannot di- 
ſtinguiſh the leaſt points of time, which are 
the meaſures of this ſucceſſion. 

§. 133. If it be aſked, where this pulſa- 
tion ends? we anſwer in the leaſt arteries, 
and cylindrical originations of the veins. 
Certain we are, that the lights or ſections of 
the arteries, compoled by the aggregation or 
ſum of their tranſverſe ſections, as they di- 
vide farther, in their courſe, from the heart, 
greatly excceds that of the aorta; ſo that 
{ſince the ratio, or leſs proportion of the 
trunks to their branches, continually dimi- 
nithes, as they make leſs ramifications, and 
this, in a variable or uncertain proportion ; 
the difference of that ratio or proportion will 
be the greateſt, betwixt the light of the 
aorta at the heart, and the ſum of the ſec- 
tions of all the ſmall arteries, where they 
are leaſt, in the extreme parts of the body. 
Again, (2.) the proportion of the arterial 
membranes, or coats in thickneſs, with re- 
ſpect to their bores or capacities, is greater, 
as the arteries grow leis; and is largeſt in the 


leaſt of them, which tranſmit only one glo- 
bule at a time. The truth of this, is prov- 


ed from anatomy, and the forcing of air 
into the arteries, by which they burſt al- 
ways more difhcultly, as they are leſs; and 
from the calculation itſelf, by which the 
magnitude of the leaſt arteries 1s determined 


from 
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from the globules diſtending their two ſemi- 
cylindric membranes. Add to this, (3.) the 
friction of the juices through the leaſt veſ- 
ſels, inflected and meeting together in an- 
gles; which friction, even in the moſt fluid 
: water, running through long pipes that are 
f ſingle, and in a direct courſe, greatly dimi- 
niſhes the velocity, and more in proportion, 

as the tube is of a leis bore; while again, 

as the artery is leſs, there are a greater num- 
ber of globules rubbing and grating againtt 
its membranous converging ſides. But, 
moreover, (4.) the infl-x:tons and feld', or 
plates of the veſſels, greatly flacken the blood's 
motion; ſince always ſome part of the im- 
pelling force is ſpent and loſt in removing 
the convex parts of the folds, and changing 
the figure of the inflected veſſel. Laſtly, ( 5.) 
the great viſcidity or tenacity of the blood 
itlelf muſt be confiderably allowed for, 
ſince, by reſt only, it directly hardens into 
clots ; and fince it is from the circulatory 
motion only of the blood, that this mutual 
attraction of coheſion, in its parts, is over- 
come, ſo as to hinder it from adhering to- 
gether, or to the ſides of the arteries; for ſo 
we find it adhere in aneuriſms and wounds 
of the arteries, or elſe the globules clot 
together, as we fee uſually after death. 
From all which conſiderations, you will ob- 
ſerve, that the blood meets with the greateſt 
retardation in its courſe, in the leaſt veſſels. 
[And ſurgeons know, that a {mall branch, 
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ear the heart or aorta, bleeds more dange- 


rouſly than one W larger, that is more 


remote.] We may caſily perceive the a- 
mounts of this retardation will be very con- 
ſiderable, although it be difficult to make a 
juſt eſtimate of it. In the larger trunks, 
the blood of a living animal flows with the 
rapidity of a torrent; but, in the leaſt bran- 
ches, it creeps along very flowly, with 
its globules trailing only one at a time, and 
apart from each other; ſo that in the leaſt, 
it begins to put on a ſtate of coagulation. 
Thus in a frog, the blood runs through the 
capillaries but two thirds of an inch in a mi- 
nute; and in an cel, it moves through four 
inches in that time. Compare this with 
what is ſaid at F. 58, 115 and 140. 

F. 124. The pulſe, therefore, or dilata- 
tion of the artery enſucs, becauſe the an- 
terior wave or column of blood moves on 
ſlower, while the ſubſcquent or poſterior 
wave comes faſter ; {9 that the precedent is 
an obſtacie to the conſequent blood, F. 129. 
Bat ſince the force of the heart weakens as 
the blood gocs on, and the contractile power 
of the arteries increaſes, therefore the dil- 
proportion of celerity, betwixt the antece- 
dent and conſequent waves or Columns of 
blood coming from the heart, will! be con- 
tinually leſſening, with reſpect to the blood 
that is urged on by the contraction of the 
ſmaller veſſels, 'till arriving at a part where 
there is no excels or difference, it v il! there 
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ceaſe to make any pulſation of the artery; 
becauſe here the anterior and conſequent 
blood flow evenly, or with the ſame cele- 
rity in one continued thread, But this place 
of equality, in motion, cannot be in tne 
larger and more conſpicuous arterial branches; 
for in them, the wave, laſt coming from the 
heart, moves quicker than what went before 
as is evident from the inflammatory pulſa- 
tion of them, eſpecially in the ſmall arteries 
of the eye. But in the leaſt red arteries, the 
pulſe at length begins to vantſh. This is e- 
vident from the equable motion of the blood, 
often ſeen by a microſcope through the ar- 
teries of a frog. But in the leaft veins, vi- 
ſible to the eye, there is no ſenſible pulſa- 
tion or accelerated motion of the blood, 
whilſt the heart contracts, demonſtrable, ei- 


ther by the m:croſcope or any other expe- 
riment. 


RE MAR KR. 


With regard to the pulſe of the arteries, it 
appears to us to depend more on the action of 
the arterial coats than is commonly imagined. 
For example, it the parts of a viſcid fluid run 
into coheſion, ſo as wholly, or in part, to ſhut 
up the light of a converging tube, this will be 
ſo far from accelerating the- flux through the 
dead tube, that it will either proportionably a- 
bate, or wholly intercept it; whence the doc- 
trine of inflammation, as ariſing from a mere 
obſtruction, has been exploded by Dr. Gorter 
and others (who, by ſtanding on good pre- 
ceptor Boerhaave's ſhoulders, have, in ſeveral 


I par- 
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particulars, been able to ſee further than himſelf.) 
But an obſtructing matter in a hving artery, which 
is an irritable muſcle of conſiderable force, will 
there act as a ſtimulus, whereby a greater flux 
being derived into the nervous and valcular fabric 
of the arterial coats, that obſtructed artery will 
contract more violently, or to a leſs diameter than 
the reſt, as will, likewile, all the branches coming 
from the artery below the part ſtimulated : but this 
ſeries of the arteries being thus more empty than 
others at each ſyſtole, as ſoon as their contraction 
1s over, they will proportionably make a leſs re- 
iſtance than other arteries, to the blood that comes 
to fill them; which, thus flowing in a greater 
quantity, will alſo cauſe a larger diaſtole, which, 
joined with a larger ſyſtole, is The eſſence of fever 
and inflammation. We are, therefore, not to 
imagine, the blood is equally accelerated through 
all the arteries in fevers ; for wherever there is pain 
or local inflammation, the acceleration will be 
greateſt through the arteries of that part; al- 
though, from communication and conſent, it will 
be alſo accelerated in a leſs degree through the whole 
ſyſtem. Dr. F. Hoffman makes this local and 
univerſal increaſe of action in the arteries, the proxi- 
mate cauſe, not only of fevers and inflammations, 
but of moſt other diſorders, under the denomina- 
tion of ſpaſms or convullive conſtrictions ; and con- 
tents himſelf in accounting often for the produc- 
tion of a diſcaſe, by reſolving it into this ſource : 
whence his theory | is leſs uſeful and inſtructive than 
the Boerhaavian, which takes particular notice of, 
and claſſes more accurately, the many proximate 
cauſes in the habit, and numerous remote ones with- 
out, producing this ſpaſm as an effect; the cure or 
removal of it being various, as the cauſes ſhall di- 
rect. See remark to F. 44. 
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$. 135. It follows, therefore, that the force 
of the 3 altogether ceaſes in the beginning 
of the veins, ſince there is very little of it re- 
mains in the leaſt arteries, and in the leaſt of 
the conſpicuous veins, nothing at all of it can 
be found. And that the pulſe may be thus 
ſpent or loſt, merely through the narrow- 
neſs of the Jeaft veſſels, is proved by the ex- 
periment, in which a pipe, fixed in a leathern 
tube, and driving forth water in a continual, 
but ſtarting ſtream, does, by a ſponge, fixed 
round the mouth of the ſaid tube, cauſe the 
water to iſſue forth in an even ſtream, without 
| leaping, through the ſponge: and the fame is 
evident from another experiment, in which the 
fame thing happens, by injecting the meſen- 
teric arteries with an alternate impulſion of 
water; for then the water flows out through 
the veins, in one continued even ſtream. 
$. 136. The pulſe is, therefore, the meaſure 
of the powers, which the heart ſpends on the 
blood; becauſe it is the immediate and full ef- 
tet of thoſe powers. Hence all things con- 
ſidered as alike, the pulſe is /ow in the moſt 
healthy people, where there 1s no ſtimulus, 
nor any unnatural reſiſtance to caule the effect 
of a ſtimulus, but the heart is at liberty to ſend 
forwards the blood with caſe. A Ja, ge pulſe is 
cauſed by fulneſs of the artery, joined with a 
ſtrong force of the heart. But a hard pulſe 
denotes ſome obſtacle or ſtimulus ; or elſe, that 
the heart's force is increaſed with a greater 
thickneſs of blood, or a greater rigidity of the 
artery. A Quick pulſe denotes ſome ſtimulus, 
I 2 obſtacle, 
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obſtacle, or greater ſenſibility or irritability of 
the heart. Tis beſt felt where the artery lies 
expoſed bare to the touch, upon ſome reſiſt- 
ing bone; but obſtructions ſometimes render 
the pulſe perceptible, where it is never fo na- 
turally. 

§. 137. The pulſe is {lower in animals, as 
they are larger or more bulky, [becauſe the 
heart is proportiona'ly bigger in the ſmaller than 
in the larger animals] an becauſe the heart 1s 
obliged to drive the blood to a greater diſtance ; 
| whence the reſiſtances or frictions ſeem to be 
increaſed, in the more bulky, over the force of 
the heart. Hence, ſmall animals are more vo- 
racious, and large ones, as the whale and ele- 
phant, eat leſs. The pulſe of a healthy per- 
ion, riting in the morning, beats 65 in a mi- 
nite ; bat, after the fatigue of the day, it will 
in the evening beat 80 in that time; and again, 
by the night's reſt or ſleep, it will become gra- 
dually leſs frequent, till, in the morning, you 
will find 1t returned again to its primitive num 
ber of 65. For the voluntary motions of the 
muſcles, Yd actions of the external and inter- 
nal ſenſes, urge the venal blood on to the heart, 
which, being "thereby oftner ſtimulated, makes 
more tr quent contractions, This 1s the cauſe 
of thoſe paroxyſms or fits of increaſe, obſerv- 
able in all fevers towards the evening. For 
leep not only retards the motion of the blood, 
but of all the other humours and actions in the 
body whatever. 
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This is one of the curious obſervations of Dr. 
Hales, viz. that the pulle is quicxer in {mail ant- 
mals, and ſlower in larger. In his Hemaſtarics, 
he found the pulle of a horſe flower by half than 
imd Man, VIZ. 32 only in a minute; whereas in a 
dog, the pulſe beat 97 in that time; and in a ſheep 
65, 1. e. about the lame as in a man fleeping. 
And this we lee is conformable to the blooa's heat, 
meaſured by the mercurial thermometer of Faren- 
heit's ſcale, as the late Dr. G. Martine has inge- 
niouſly obſerved. For the blood in oxen, horſes, 
and other large animals at reſt, being five or fix de- 
grees cooler than in us, will not riſe to our heat, 
1. e. gr. 96, but by a tolerable degree of exerciſe 
or labour, which they can thus better endure: 
whereas dogs, cats, and fowls are five or fix gr. 
hotter than we (viz. about gr. 102.) and the latter, 
when ſitting or brooding on their eggs for young, 
are ſtill four or five gr. hotter, viz. 107 or 108, 
which is commonly the heat of our blood in the fir 
of an ague; where it is obſervable, that during 
the greateſt ſenſe of cold- chill, the blood is three 
or four gr. hotter than in health, after which it 
gains four or five gr. more in the height of 
the hot fit, viz. gr. 104 or 5; but in violent ar- 
dent fevers, where the pulſe beats 140, the blood's 
heat will {til} be four or five gr. higher, viz. gr. 
110; i. e. two or three gr. more than equal to a 
brooding hen or pidgeon, and within three gr. 
of the heat that ſcalds a delicate or tender hand. 
But ſuch an heat is in no danger of hardening, but 
of putridly diſſolving the blood or ſerum, which 
our good preceptor Boerhaave miſtook in his che- 
miſtry; for to indurate ſerum or the whites of 
eggs, takes near 50 gr. more of heat. Nor is the 
pleuritic or inflammatory cruſt cauſed by a greater 
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heat, but from a greater ſtagnation of the blood 
in lome veſſels, while i it runs faſter through others 
by which the lymphatic and ſerous globules, with 
the nutritious glue, §. 15. retaining leſs motion 


from their leſs denſity, run into filamentary conea- 
tenations and coheſions. 


8 138. The pulſe is more quick or frequent 
in children, as they are vounger, and becomes 
aſterwards flowe er in perſons as the y grow older. 
The ſalient point of an ovum beats 134 in a 
minute : new-born infants have their pulſe 120 
in that time, and from thence down to old age 
it grows ſlower, to 60 in a minute. A feveriſh 
pulſe begins from 96 per minute, and we count 
the pulſe has but a moderate celerity in fevers, 
or laborious exerciſes of adult perſons, if it 
does not exceed above 110 or 120 in a mi- 
nute ; but *tis exceſſive at 130 or 140, which 
18 the number of the pulſe, with which a per- 
ſon dies. The pulſe beats ſlower in winter, 
and quicker in ſummer, by about 10 ſtrokes 
per minute; and under the torrid zone, it 
grows quicker to 120. The different paſſions 


of the mind variouſly accelerate, retard, and 
diſturb the pulſe. 


REMARK. 

Here we may obſerve, that the blood's heat or 
its velocity are neither of them, in all caſes, pro- 
portionable to the quickneſs of the pulſe; but more 
denſity or proportion of craſſamentum in the blood, 
with more magnitude of the pulſe, or diſtention and 
elaſtic force of the arteries muſt concur ; the de- 
fect of which is a balance to the great celerity of 
the pulſe in infants, which would otherwiſe be the 


caule 
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cauſe of a high fever in them, as well as in adults. 
But as they make all their own red blood, even in 
the womb, and receive none from the mother ; 
the largeſt globules which generate the heat, and 
the elaſtic force of their veſſels, are at firſt inconſi- 
derable, and as theſe advance by age, the celerity 
ol the pulſe abates; whence the heat and velocity 
of the blood are continued nearly the fame. 


8. 139. Through the leaſt veins the blood 
moves on very flowly, partly by force of the 
heart, which, in fome meaſure, ſtill remains 
in it; and partly, by the contractile force of 
the arteries. The firſt is proved by a renewal 
of the motion of the blood, in perſons drown=- 

ed; where, merely by exciting the action of 
the heart, the whole mals is driven forwards. 
But the contractile force of the artery is prov- 
ed by the ſphacelation of the limbs, whoſe ar- 
teries are become offified ; by the continuation 
of life from this force, after the heart has been 
oſſified or conſumed ; and again, from the 
blood continuing to move by this force 1n the 
tail of a frog or fiſh, after it has been cut off 
ſometime]; from the turgeſcence of the veins 
in general, and particularly in the liver, by this 
force; and from the progreſſion of the blood, 
in a tied artery below the ligature, into and 
through the veins of any limb to the heart, by 
whoſe force it cannot, therefore, in that caſe, 
be drove on. But the different ſmall times of 
theſe arterial contractions cannot be diſtinguiſh- 
ed by the eye, they are ſo very minute, though 
reaſon aſſures us of their difference; and as to 
any perceptible difference in the larger veins, 
_ that 
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that is confounded by the actions of the adja- 
cent muſcles and incumbent arteries, F. 141. 
[But after death, the blood continues to move, 
in part, alſo by its own gravity, and by the 
elaiticity of the air generated, or extricated by 
putrefaCtic n. - 

§. 140. But the biood moves on faſter in the 
larger veins. For whenever the impelling 
powers remain ſufficient or the fame, and the 
conveving ſmall veſſels are rendered narrower, 
the motion of their contained fluids muſt of 
courſe be accelerated; ſince the ſection of the 
7enal trunk is much leſs than that of all its 
branches, in the fame manner as that of an 
artery is leſs than the ſum of the branches into 
which it divides. Therefore, if the motion 
of the venal blood loſes nothing in its way, 
the proportion of its celerity in the vena cava, 
to its celcrity in the veins of the thirticth divi- 
hon, will be thirty times greater in the former, 
in proportion, as the conjunct lights of all the 
{mall veins exceed the light of the cava. In 
like manner too, the friction or attrition of the 
blood in the veins, and its contact with their 
lides, diminiſh. 

F. 141. But ſince the blood moves thus flow- 
ly in the leaft arterial veſſels and incipient veins, 
and as the weight of the blood itſelf, in many 
places, wonderfull iy hinders its return to the 
heart, while, at the ſame time, the very thin 
coats of the veins have but little contractile 
power to be expected from them; therefore, 
nature has uted various precautions, left, from 
the ftlowneſs of its motion, it ſhould any Where 

ſtagnate 
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ſtagnate or concreet. To obviate this, ſhe has 
not only furniſhed them with valves, but alſo 
ſupplied the veins with more watry vapours and 
fluxile lymph, than ſhe probably ſent by the 
arteries, if we conſider the great exhalation 
that is made from the arterial blood in the 
lungs. 

8. 142. She has, therefore, likewiſe placed 
the veins near the muſcles, that, by the tur- 
geſcence or contractions of the latter, the 
veins may be preſſed; and ſince, by reaſon of 
the valves, (F. 52 to 57.) any preſſure upon 
the veins mult be determined towards the heart, 
(F. 55.) therefore all this force will be en- 
tirely employed in accelerating the return of 
the blood to the heart. From hence proceeds 
that wonderful quickneſs of the pulſe, (§. 137.) 
heat, and redneſs of the body, with a ſhort 
and laborious breathing, that attends the muſ- 
cular motions or violent exerciſes of body. 


R E MA R K. 


The contractions of the aorta appear to urge for- 
wards the blood from the heart, by ſucceſſively 
acting towards the extremities; whence the elaſti- 
city of the arteries proves a great help to the mo- 
tion of the blood, and for keeping it in an even 
ſtream, like the jet of a fire-engine. In a ſtate of 
reſt, the veins uſually contain above twice as much 
blood as the arteries; and as they eaſily dilate 
upon violent exerciſe, by which the larger arteries 
become almoſt empty, but the ſmaller very full; 
they will, upon occaſion, enlarge their capacity 
with reſpect to that of the arteries, as two and an 
half to one, which proportion they ſhow by in- 
jections; but then you muſt cenſider this, as a ſtate 
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of the utmoſt violence and fulneſs. However, upon 
occaſion, the veins will, without much difficulty, 
dilate, as a reſervoir to the right ſide of the heart, 
ſufficiently to hold four or five pounds of blood 
above their uſual quantity, that in reſt ſerves to 
fill the larger arterial trunks. For unleſs there was 
a proviſion for this redundant quantity, which, by 
violent exerciſe, is brought from a flow motion in 
the cells and leaſt veſſels, into a quick rapid cir- 
culation in the trunks and large branches, the ani- 
mal uſed to much reſt would, by violent exerciſe, 
be ſuffocated by a rupture or other extravalation 
in the lungs, brain, eyes, liver, &c. where the 
veſſels reſiſt leaſt, or are of the tendereſt fabric. 
This being conſidered, as there 1s ſo ample and 
wiſe a proviſion for preventing the fatal effects of 
ſudden fullneſs, by the eaſy dilatability of the 
veins, I am perſuaded, many of our modern apo- 
plexies come from one or both the carotid or ver- 
tebral arteries, being cramped with a convulſive 
force, as in other muſcles, by which they urge 
forwards their contents, from the part where the 
cramp begins, with ſuch violence, as ſuffices to 
cauſe a rupture or extravaſation from the extremi- 
ties of that trunk : and this is the reaſon, why 
bleeding is often of ſo little uſe to remove the 
cauſe, which would ſooner remove by a more pain- 
ful ſtimulus, (as ſome burning cinders put direct- 
ly to the hands or feet, *till bliſters, purges, cly- 
ſters, &c. can be got). In a word, as nervous 
diſorders have increaſed upon us of late years to 
an aſtoniſhing degree, ſo moſt of our apoplexies, 
of late, are of the nervous kind. A ſimilar ar- 
terial cramp in the lungs cauſes an hæmopthoe and 
aſthma ; in the liver, a jaundice ; in the gula and 


alimentary tube, the hip and hyſterical fits, &c. 
. 143. More- 
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8. 143. Morever, thoſe muſcles, which con- 
ſtantly purge or preſs violently the contiguous 
viſcera on all ſides, that are contained in any 
of the common venters or cavities, do all of 
them powerfully promote the return of the 
venal blood to the heart. Such an effect has 
the conjunct preſſure of the diaphragm with 
the abdominal muſcles, in reſpect to the 
domen. Laſtly, the pulſations of the arteries, 
which run every where contiguous and parallel 
by the fides of the veins, have no inconfider- 
able effect in promoting the return of the venal 
blood; fince, as we have before ſhewn, any 
impulſe, acting on the veins, can determine 
their blood to the heart only. V. F. 53 to 57. 

§. 144. By theſe means, a ſort of equili- 
brium obtains betwixt the arterial and venal ſy- 
item, and betwixt the trunks and their branches, 
whereby the blood in a healthy perſon, uſing 
ſufficient exercite of body, moves on with ſuch 
a velocity, as ſuffices to deliver as much of the 
purple fluid in every pulſe by the vena cava to 
the heart, as 1s equal to what is ſent out by 
that great artery the aorta. But reſt or inacti- 
vity of body, and a weakneſs of the contract- 
ing fibres of the heart and other muſcles (a- 
mong which, the arteries themſelves (F. 44.) 
are included) frequently render this motion of 
the venal blood more difficult. Hence follow 
varices and the piles in women with child ; 
which latter is much occaſioned from the defi- 
ciency of valves, in the veins of the porta. 
And from hence ſpring, even the ſymptoms of 
fullneſs, and the menſes themſelves. And 


when 
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when the veins too ſlowly return their blood to 
the heart, the ſubtle vapours from the leaſt 
veſſels irrigating the parts, being thus reſiſted, 
or ſcarce able to return to the heart, are obliged 


to ſtagnate; whence proceeds that frequency 


of œdematous and pitting ſwellings of weak 
people. 
REMARK. 


The contents of this ſection are of the laſt im- 
portance, as a general key to the more proximate 
cauſes, and the molt rational treatments of diſeaſes 
in general, We ſee hence, that the way to health 
is ia moderation betwixt too much or too little 
motion or circulation of the blood, and its juices, 
through the veſſels ; to attain which, a perſon muſt 
dedicate, at leaſt, one third of his lite to ſleep, 
another to briſk exerciſe, and the remainder to 
reſt and refection: excels or neglect in either of 


which, in conjunction with other cauſes, will, by 


ſubſtracting too much from the blood's motion, 
haſten one's end, by chronical and nervous dilcales ; 
or, by too much acceleration of its motion, will 
have the ſame effect, by acute inflammatory diſ- 
eaſes, and their conſequences. An idle perſon, 
that lives plentifully, ſhall breed too much juices, 
which will lodge where there is the leaſt motion 
and reſiſtance, i. e. in the cellular ſubſtance and 
imaller veſſels; if now, by a little more heat and 
exerciſe than uſual, theſe are driven into the larger 
trunks, which have a ſmall ratio to their branches, 
a ſuffocated e (ad vaſa) is changed into one 
excited (ad vires); the conſequences of which are 
pains, hemorrhages, fevers, and ſymptoms with- 


out number; - becauſe a plethora ſoon cauſes a 
cachochymia, &c, 


§ 145. The 
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8 145. The efe#s which follow from the 


motion of the heart and arteries upon the 
blood, are various, which may be deduced and 
eſtimated from the cauſes themſelves of thoſe 
effects: if we compare together the blood of a 
living and of a dead animal, that which is 
healthy with that which is diſeaſed, and that 
which is inert, or too little moved, with that 
which circulates too {wiftly.---For we obſerve, 
that, in the living, the blood is, (I.) Conſider- 
ably warm or hot. (2.) It looks red, with a 
ſort of purple florid hue. (3.) It ſeems to be 
homogeneous or uniform, and alike 1n its parts, 
though they are really mixed, and of different 
principles. (4.) Tis made up almoſt entirely 
of globules. (F.) It flows very readily thro' 
the leaſt veſſels; from whence being drawn, 
(6.) it exhales a volatile vapour, which we 
thall particularly deicribe, F. 155.--- In the 
dead animal, which has not yet begun to cor- 
rupt or putrify, we obſerve, (I.) that it has 
loſt a great deal of its redneſs. (2.) That it 
ſeparates into a more denſe and a more thin 
ſubſtance. (3.) That it exhales no vapour. 
(4.) Being drawn out from the veins, it con- 
geals either all or the greateſt part. But even 
in the living animal, when very weak, where 
there is ſome pulſe or reſpiration, though ſmall, 
we find the blood cold, even to a conſiderable 
degree. If, again, you compare the blood of 
a human perſon, unactive both in body and 
mind, with the blood of one that is addicted 
to violent exerciſe, you will obſerve the latter 
has, (1.) A greater heat. (2.) A more intenſe 
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redneſs. (3.) A ſubſtance more compact, and 
ſpecifically heavier. And, (4.) The volatile parts 
more abundant. All which appearances ſeem 
manifeſtly the effects of the motion of the 
heart and arteries, ſince they proportionably 
mcreaſe and diminiſh with that motion, and 
diſappear when that ceaſes. 

§. 146. That we may underſtand the man- 
ner in which theſe appearances are produced, 
in the blood, we muſt conſider what are the 
effects of the heart impelling the ſame, and of 
the arteries alternately compreſſing and urging 
it forward. And firt we ſee, that the heart 
drives the blood into the arteries with a celeri- 
ty which exceeds that of the moſt rapid ri- 
vers, (§. 115.). With a confuſed or vortical 
motion, the heart thus throws the blood into 
the crooked or inflected arteries, in ſuch a man- 
ner, that the right globules, expelled through 
the opening of the aorta, ſtrike againſt the left 
fide of the artery, from whence being repelled, 
they incline towards the right ſide, whereby all 
the particles of the blood are agitated with a 
confuſed or turbulent and whirling motion. 
The blood, thus impelled againſt the flexile 
and curved ſides of the arteries, of neceſſity 
dilates or diſtends them into a greater con- 
vexity ; and laſtly, in the ſmaller veſſels, capa- 
ble of receiving only one or a few of the blood- 
globules, all the faid globules come ſo inti- 
mately into contact with, and grate againſt the 
ſides of the ſaid artery in all their points, that 
they are even obliged to change their figure, 
in gaining a paſſage into the veins. 


5 F. 147. But 
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F. 147. But the arteries, by their elaſtic force, 
reacting upon the impinging blood, repel the 
ſame from their ſides towards the axis of their 
light or capacity; and, at laſt, tranſmit every 
ſingle particle of it through the circular mouths 
of the leaſt veſſels, by which the arteries and 
veins join together. 

F. 148. There is, therefore, a moſt prodi- 
gious degree of friction, as well of the blood- 
globules againſt the ſides of the arteries, as of 
the arteries themſelves, contracting round the 
blood, like an obſtacle; to which, add the at- 
trition of the particles of the blood amongſt 
each other, by the conſuſed and vortical mo- 
tion with which they are propelled. The ef- 
fects of this friction may be computed from the 
viſcid and inflammable nature of the blood it- 
ſelf, from the narrowneſs of the veſſels, thro' 
which it runs, and from the ſtrong impulſion 
of the heart, joined with the powerful reaction 
of the arteries; to which, add the weight of 
the incumbent parts, raiſed by the force of the 
arterial blood. This friction generates a fluidi- 
ty in the blood, by perpetually removing the 
points of contact in its globules, and reſiſting 
their attraction of coheſion. By deficiency 
herein, the blood coagulates in the veſſels be- 
tore death ; and from hence, the loſt fluidity 
of the blood is again reſtored, by recovering 
the motion of the heart, as we are taught by 
experiments made on living animals. We muſt, 
likewiſe, own it for the generating cauſe of 
heat, which conſtantly ariſes from an attrition 
of the parts of all fluids, even of air itſelf, 
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by experiments; but much more does this at- 
trition heat in the elaſtic and combuſtible ani- 
mal juices, which are denſer than water, and 
compreſſed with a conſiderable force, by con- 
tractile and converging tubes. [Is not the truth 
of this ſufficiently evidenced, by the blood's 
being warm in thoſe fiſh which have a large 
heart; and cold in ſuch as have a ſmall one? 
from the more intenſe heat of birds that have 
2 larger heart, and more frequent or quick 
pulſations ? and from. the increaſe of animal 
heat, that enſues from exerciſe of all kinds, 


and even from bare friction of the parts?] That 


this animel heat is generated chiefly in the 
lungs, we are perſuaded by many arguments, 
which we ſhall propoſe, when we. come to 
ſpeak of the reſpiration. At the ſame time, 
by this rotation and mutual attrition, the par- 
ticles of the blood acquire their ſpherical 
figure; and even the filamentary, rough, and 
irregular ſhaped particles, having their emi- 
nencies, in a great meaſure, ground ſmooth, 
approach nearer to the nature of ſpheres. But 
again, the fragments, from the ſurfaces of the 
irregular ſhaped particles, will, by this friction 
and rotation, with the ſpherical lights of the 
ſmaller veſſels, put on a round figure. 

8. 149. But the different natures of the ſe- 
veral particles themſelves, which conjunctly 
make up the maſs of blood, are the cauſes 
whereby, from one and the ſame impetus of 
the heart, different effects or conſequences are 
produced in difterent particles of the blood. 
Namely, thoſe particles move quicker, whoſe 
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greater denſity makes them receive a greater 
impetus, and whole apt figure or leis extend- 
ed ſurface makes them meet with leſs reſi- 
ſtance in the fluid, in which they move. Thoſe 
alſo are drove along more ſwiftly, which, ei— 
ther from their weight, or from the direction 
in which they pats out from the heart, are 
urged chiefly into the axis of the veſſel. Thoſe 
again will ſtrike againſt the convexities of 
the flexures in the arteries, which have the 
greateſt projectile motion; white the other 
parts of greater bulk and tenacity, having leſs 
projectile motion, will move ſluggiſhly along the 
concavity of the veſſel. And, in this manner, 
is the blood prepared or difpoſed for the ſe- 
veral ſecretions. 

$. 150. The ſyſtole of the arterics renders 
the parts of their contained fluids more denſe 
or compact, while they contract round the 
blood, as round a ſolid obſtacie, which being 
in ſome parts viſcid and compreſſible, they 
drive and expel the more liquid parts into the 
lateral mouths or ducts, at the ſame time in- 
crealing the points of contact betwixt the glo- 
bules themſelves, uniting together their more 
arge and denſe ſpherules, and compacting the 
Hat particles into denſer bodies. From this 
denſity, the redneſs of the blood ſeems chiefly 
to proceed; for that it is not merely the effect 


129 


of the lungs, we are aſſured, from oblerving 


the ſame in fiſh, who have no lungs ; but that 
the blood's redneſs follows from its increaſed 
denſity, we are aſſured from the philoſophical 
laws and optical experiments of Sir Iſaac New- 

* R ton; 
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ton; and from experience itſelf, which ſhows 
us, that both the denfity and the redneſs of 
the blood are always increaſed together, by in- 
creaſing the exercite and motion of the muſcles, 
or even barely by accelerating the jet or ſtream 
of blood, that deſcends in a large arch from 
the vein into a veſſel. 

8. 151. Moreover, the mouths of the leaſt 
veſſels, pervious to only one globule at a time, 
ſeem to be a fort of moulds to figure and 
break off the angular eminencies of the par- 
ticles in the blood, and bring them to a ſphe- 
rical figure, which, at length, they put on, 
and change into perfect ſpherules. Laſtly, from 
hence arifes the denſity of thoſe particles, ſince 
of all figures, ſpheres contain the moſt, with- 
in a given ſurface. 

$. 152. The velicular diſtributions and inoſ- 
culations of arteries & 37.) removes any dan- 
ger of obſtruction, ſince, in any part of the ar- 
tery, where the blood cohering, begins to form 
an obſtruction, a contrary flux is admitted, 
whereby the obſtructing matter is repelled to 
a larger part of the trunk, and thus, betwixt 
the reflux and the direct torrent of the blood, 
the ſaid matter is broke and attenuated. This 


mechaniſm alſo ſupplies the deficiency from an 


ir removeable obiiruction or the loſs of a veſſel, 
by cauiing a greater diſtention or enlargement 
of the next adjoining or anaſtomoſing veſſel; 
as is proved by experience in ſurgery, after ty- 
ing and cutting a great artery. 

$; 153. As the quicker motions of the blood 


in the trunks conduce to ſanguification, ſo the 
ſlower 
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flower motions of it, in the leaſt veſſels, have 
their effects towards the ſecretions. In the 
larger arteries, we ſee the different particles 
of the blood are whirled about amongſt each 
other, with a rapid and confuſed motion; but, 
in the leſſer ramifications, the progreſſive mo- 
tion of the blood being diminiſhed, the more 
looſe colourleſs particles depart laterally from 
the more denſe and red globules, while the 
latter, Keeping on their courſe more firmly a- 
long the axis of the veſſel, expel the former 
laterally, and to the circumference. Thus the 
attractive powers of the particles in the blood 
increaſe, as their progreſſive motion abates; 
hence, the oily or fat particles are drawn one 
to another, and go off by the open lateral ducts, 
which lead to the cellular ſubſtance, which par- 
ticles we know are both groſs and ſluggiſh: and 
again, other thinner juices are ſent off through 
lateral branches of a much ſmaller orifice, 'till, 
at length, little more than the red blood alone 
remains to paſs through the evaneſcent artery, 
into the inciptent vein. But all theſe particu- 
lars, whereby the blood is diſpoſed for the ſe- 


cretions, we ſhall confider more opportunely 
hereafter, in Lecture VIII. 


R E M AR K. 


Dr. Clifton Wintringham, in his experimental 
enquiry concerning the arteries and veins, has given 
us ſeveral obſervations worthy of notice; the prin- 
cipal of which are, That the veins are denſer in 
their membranes than the arteries : the aorta of a 
young man dead 48 hours weighed to water as 106 
to 100, and the vena cava to water was 110 to 

e 100. 
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100. The thicknets of the aorta was one ninth of 
an inch, but of the cava only ++ of an inch; ſo 
the artery appears thicker than the vein as 17 to 
one. Thus the arteries being leſs denſe than the 
veins, are better adapted to continue the actions of 
life a longer time, without growing rigid and bony 
or cartilaginous, by the impulle of the blood a- 
gainſt their ſides: for had the arteries been origi- 
nally as denſe as the veins, the animal could not 
have lived lo long. For, by his ſecond propoſition, 
it appears experimentally, that the arteries are more 
denſe and rigid, as the animal grows older, where- 
by, when their reſiſtance equals the diſtractile force 
of the heart, they determine the ſize and growth 
of the perſon, {Y. 252.). For in young perſons. 
the velicls are obliged, by their conical figure, to 
yield more in length, than diameter, to the di- 
ſtending force of the heart; ; but when the firmneſs 
of the arterial coats can ſuſtain the Impulſe of the 
blood, without an elongation of their fibres, the 
perſon grows no taliera As thoſe arteries, which 
ſpring neareſt from the aorta, have a greater ſhare 
of the heart's impulſe, they are therefore more 
denſe than their next collateral or ſmaller branches, 
which, being gradually more lax and eaſily diſten— 
dible, is one cauſe of the blood's flowing ſo readily | 
trom the trunks into the arterial branches. Thus, 
generally, the fluids prevailing over the ſolids for 
the Brſt 20 years, the perſon will be ſo long grow- 
ing; and then, for 20 years more, the perſon will 
be rearly at a ſtand, from the equilibrium of the 
ſolids and fluids, which now admit only a lateral 
diſtention, by which the perſon grows not in height, 
but increaſes in bulk which is not properly growth, 
as it ſprings not from any ſolid concrement, 
bur an accumulation of fat and Juices, that was 
formerly ſpent in growth); and then, for 20 years 
more, the ſolids, by repeated action, being grown 

too 
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too denſe, the equilibrium turns on their ſide, the 
fat and juices, formerly collected, are now conſum- 
ed and expelled by the greater power of the veſſels; 
and, as we fee from experiments, the imaller vel- 
ſels, concreting into ſolid fibres, make the arterial 
coats much thicker and tougher in old, than young 
ſubjects: in conſequence ot this, the force, to ex- 
cite any degree of motion in young animals, muſt 
be increaſed to produce an equal etiect on the fibres 
and veſſels of an old one. Hence we fee a greater 
influx of ſpirits is neceflary to actuate the organs of 
an old perſon, which yet cannot be now ſecreted 
by a brain more callous and impervious, from a 
blood leflened in its proportion, ill-circulated and 
ill-formed by a weakneſs and inactivity, now ob- 
taining in both the ſanguificative and chylificative 
organs, &c. Hence a ceaſing of the fecundity and 
menſes in women, a collapſed or ſhrivelled habit 
in old men, univerſal torpor, tremors, &c. And 
theſe experiments alſo furniſh one reaſon, why con- 
ſumptions, from a rupture of the pulmonary vel- 
leis, ſeldom happen before the age of 20 or alter 
40 3 becaule, in the firit ſtage, the redundance of 
Juices is employed in the growth; and, in the laſt, 
the over deniſe fibres and veſſels do not ſo caſily 
break or yield to the impelled fluids, An inch 
of the aorta from a young man burſt with the force 
of 131 pounds, 10 ounces. The We of males 
is near a fifth part denſer and tougher than in fe- 
males; but the veins, as in the cava, only a ſixth 
or ſeventh part. But even the aorta is leſs denſe, 
or more ealily dilatable near the heart, than its 
branches. So by experiments, we ſee it is a juſt ob- 
ſervation of Dr. Pitcairn and Friend, that the 1n- 
terior ſeries of veſſels are proportionably more ca- 
pacious (a fifth or fxth part) in females than males, 
and in compariſon with the upper ſeries of veſſels; 


whence a greater flow of blood for the fœtus t 


3 menſcs. 
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menſes. But the veins in females are ſmaller, fo 
that the blood moves faſter in a woman's veins, 
and flower in her arteries, whereby its fluidity is 
better maintained, and its texture leſs vitiated by 
the numerous obſtructions that attend geſtation.— 
The extrordinary capacity of the cava above the e- 
mulgents, beyond that of the aorta, being nearly 
as two and an half to one, makes it of fingular 
ſervice as a reſervoir to collect the blood, or ſupply 
the heart in weakneſs, and prevent a ſurcharge in 
running, ſtraining, fullneſs, fevers, &c. Ana- 
tomiſts haye erroneouſly ſuppoſed the ſtrength of 
arteries and veins to decreaſe in proportion, as 
they grow leſs in thickneſs; for, by experiments. 
it appears the thinneſt veſſels have often a much 
greater degree of compactneſs and ſtrength, pro- 
portionably than the larger; and ſome whole coats 
are extremely thin, exceed in ſtrength the aorta, 
whoſe coats are ten times as thick. The emul- 
gent artery was found a fifth or ſixth part ſtronger 
than the aorta at the heart; and the emulgent vein 
was two thirds ſtronger than the cava. The porta 
was lironger than the ſplenic vein nearly as 3187 
to 1000. The ſplenic artery was ſtronger than the 
iliac nearly as 148 to 100; but the iliac vein was 
ſtronger than the ſplenic as 35 to 10 nearly; and 
the emul; gent artery was ſtronger than the iliac ar- 
tery as 1376 to 1000. In a word, the arteries are 
infinitely diverſified as to their ſtrength and capa- 
city, obierving no regular proportion; whence it 
is abſolutely impracticable to account for the ſe- 
cretions thence.— Ihe veſſels of the pericranium, 
dura mater, pleura, and all denſe membranes, 
eſpecially thofe attached to bones, ſhall have a vio- 
leat degree of pain from a diſtention, that will 
not affect other veſſels ; becauſe the former, yield- 
ing in points leaſt reſiſted, will not dilate in a 
ſp here, but an ellipſis or a leſs hgure z whence the 
reaction 
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reaction of the reſiſting parts will be turned upon 


| 
thoſe that yield, whereby the diſtraction and pain l 
will be double, if only half the veſſel can dilate. 4 
Hence we ſee, why pain may be in ſome veſſels | 
and not in others, coming from the ſame trunk, 10 


and urged by the ſame diſtending cauſe: and wh 


where the the fibres are lax, &c. 
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LECTURE VI. 


Of th: nature. of the blood and juices of the 


luman body. 


5. 154. HE very complex liquor, which 
is contained in the beating arte- 

rics and their correſponding veins, is called, by 
one general name, the ed, which, to a looſe 
exainination, appears homogeneous, or of f1- 
milar parts, red and coagulating throughout. 
But experiments of divers kinds have ſhown 
us, that diſſimilar parts of various natures re- 
fide in the compoſition of this animal liquor. 
F. 155, Hydroſtatical experiments demon- 
ſtrate in the blood firſt a kind of volatile va- 
pour or exhalation, which immediately and 
continually flies off from the warm juice, with 
a fort of fœtid odour coming betwixt that of 
the ſweat and urine, This vapour, being catch- 
ed and condenſed in proper veſſels, appears of 


a watry nature, joined with a ſmall tincture of 
an alcaline diſpoſition, 


REMARK. 


This halitus of the blood conſiſts of an ammo- 
niacal ſalt, ſo attenuated as to be volatile, without 
altering its nature much to the alcaline claſs; which, 
Joined with a ſmall portion of oil and much water, 
affords that remarkable nidorous ſmell upon open- 
ing a dog, hog, or other carnivorous animal, 
whilſt warm; for in oxen, ſheep, calves, &c. feed- 
ing on graſs or grain, it has ſcarce any PO 
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ſmell; but in mankind, it has a very particular 
odour, flying off chiefly in the perſpiration, by the 
. ſcent of which, every dog can diſtinguiſh and fol- 
low the foot-ſteps of his maſter. 


8. 156. After this vapour is gone off, the 
blood of a healthy perſon ſpontaneouſly con- 


geals into a ſciſſile trembling maſs ; and with a a 


leſs degree of heat than that of boiling water, 
(viz. 150 gr. i. e. 62 leſs than boiling water) it 
grows more tough, like to a boiled egg. 
But cven within the veſſels of a living perſon, 
dying of a fever, the blood has been ſeen by 
the violence of that diſtemper, changed into a 
concreted tremulous jelly throughout all the 
veins. The principal part of this coagulated 
mals, is the craſſamentum or cruor, which has 
the red colour peculiar to itſelf, and gives 1t to 
the other parts of the blood. This, if it be 
not kept fluid by the attrition of a vital circula- 
tion, or ſome fimilar concuſſion, runs confuſedly 
into a compact, but ſoft maſs, merely by reſt 
and a moderate degree of cold, as it alſo does 


by the addition of alcohol, by mineral acids, 


or by a heat of 150 degrees, [of which 98 is 
the blood's heat in robuſt people; 175 boil al- 
cohol vini; 190 boil proof brandy ; and 212 
boil ſpring water.] Tis either as a fluid or a 
ſolid ſpecifically heavy, and more ſo than wa- 
ter, by near an eleventh part ; and when freed 
from its water, it is wholly inflammable. In 
a maſs of healthy blood, one half or upwards 
is red cruor; and in ſtrong laborious people, 
the ſerum makes only a third part, and is ſtill 
more 
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more diminiſhed in fevers, often to a fourth or 
fifth part of the maſs. 

8. 157. Next to this comes the white or clear 
and the yellowiſh part of the blood, which 
again ſeems to be a liquor, conſiſting of ho- 
mogeneous or ſimilar parts, when it is not 
really ſo. This ſerum (as it 1s called) of the 
blood is, in general, one thirty eighth part 

eavier than water, and almoſt a twelfth part 
lighter than the red globular maſs of craſſa- 
mentum : this too, by an heat of 1 50 gr. or by 
mixture of mineral acids or alcohol, and by a 
concuſſive motion is congealable into a much 
harder coagulum than the red cruor (F. 1 56.), or 
mixed mals (F. 1 54.); and forms an undiſſolvable 
glue, a fleth-like membrane, which, at length, 
ſhrinks up to a horn-like ſubſtance. From 
thence are formed the pleuritic cruſt or ſkins, 
polypuſſes and artificial membranes. In this ſe- 
rum of the blood, beſides the albumen, which 
will harden like the white of an egg, there is 
concealed a great deal of fimple water, which 
even makes the bigger part of the whole, and 
ſome quantity of a ropy mucus, drawing out 
into long filaments, like ipiders threads ; which 
laſt, however, is not coagulable like the albu- 
men, neither by fire nor by acids. 

§. 158. But by putrefaction only, or the 
diſſolving power of the air hot to 96 gr. equal 
to the blood's natural heat, the whole mals, 
but eſpecially the ſerum, diſſolves or melts into 
a fœtid liquor, firſt the ſerum, and then the 
cruor more ſlowly ; till, at length, the whole 
maſs, both of ferum and cruor, are turned 
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into a volatile and fœtid exhalation, leavin 
very few fœces behind. When the blood has 
been once diſſolved by putrefaction, there is no 
artifice can harden or congeal it; as there is 
none likewiſe that can reſolve it again, after it 
has been once coagulated by ſpirits of wine. 
[The natural gelatinous denſity and cohefion 
of the blood is diſſolved in malignant and con- 
tagious fevers. 

$. 159. Beſides theſe parts of which the 
blood appears to conſiſt, without ſubjecting it to 
any violence, it contains in its ſubſtance a quan- 
tity of ſ-a-ſa/r, which is diſcernable to the taſte, 
and ſometimes viſible by the microſcope. The 
fine chalky earth, lodged in the blood, is de- 
monſtrated from its affording the matter of nu- 
trition and from a chemical analyſis, whereby 
it appears to lodge in the moſt fluid parts of it, 
and 1s more efpecially intimately combined in 
great plenty in the oily parts of the blood. 
Another part in the blood is @:/* in an unelaſtic 
ſtate, and that in a very conſiderable quantity; 
% the weight of half a ſcruple in an ounce] the 
exiſtence of which air, in the blood and ſerum, 
is proved by their putrefaction and diſtillation, 
or by removing the ambient air trom them by 
the pump. But we are not to think from 
hence, that the blood-globules are bubbles full 
of air, for they are ſpecifically heavier than the 
ſerum, and make no dilatation, by taking off 
the. preſſure of the atmoſphere from them by 
the pump. [Laſtly, it appears from late expe- 
riments, that the caput mortuum or aſhes of 
the blood are repleat, with a fort of iron, 


which 
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which the load-ſtone will attract; and which 
being found alſo in the aſhes of vegetables, 
gs well as animals, and in moſt earthy bodies, 
is, therefore, by ſome, reckoned an element or 


. conſtituent principle of bodies. 


REMARK, 


*The air, as a fixed element in the compoſition 
of ſolid and fluid bodies, has been generally over- 
looked by philoſophers, and even by the chemiſts, 
who have, above all fects, gloried in their know- 
ledge ot principles or elements; until Mr. Boyle, 
Sir 1. Newton, and more elpecially Dr. Hales, by 
many curious and uſeful experiments, demon- 
ſtrated, that a great part of the ſubſtance of molt 
bodies, in ſeveral to half their weight, is a perma- 
nent or unelaſtic air, which being freed [either (1.) 
flowly, by the air-pump, 5 ferm 
tion, dittillation, &c. or (2.) ſuddenly, by explo- 
ſions, fulminations, 3 mixtures, GC. | 
from the other ſolid particles, aſſumes its elaſticity, 
and fills an immenſe ſpace, in compariſon of the 
body from whence it came. Among other experi- 
ments, Dr. Hales found a cubic inch of blood, in 
diſtillation, afforded above 2o times its bulk of 
elaſtic air; whoſe particles are, in effect, the wedges 
of nature, which, depoſing their elaſticity, pin 
and cement together the other elements (V. remark 
ad y. 2.) and particles of bodies for their growth 
or accretion ; and, under other circumſtances, re- 
gaining their elaſticity, ſerve to break and repel 

again choſe parts for the deſtruction or diſſolution 


of the compound, whoſe matter may be, by the 


ſame inſtrument, again differently aſſembled and 
combined for the forming of other bodies. In ge- 


neral, the nitre contains IO air among the follil 


N which being ſet ſuddenly at liberty, by ex- 


ploſion, gives the force of gunpowder ; among Ve- 
getables, 
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getables, tartar is half its weight air, above eight 


gallons in an ounce; and the ſame proportion of 
air is there in human calculi, from the gout, kid- 
neys, or gall bladder; next to theſe, the bones 
have moſt, the ſolids more than the fluids, the 
craſſamentum than the ſerum, &c. See more of 
this in the vegetable and hæmaſtatics of Dr. Hales, 
which, for their copious, new, curious and uſeful 
matter, deſerve a place in every Phylician's library. 
Some poiſons diſpoſe the permanent air-particles to 
turn elaſtic, and ſeparate from the animal juices, 
with which they are incorporated ; whence a won- 
derful turgeſcence of the cellular ſubſtance and 
{mall veſſels throughout certain parts, or through 
the whole habit. And hence, from the ſtagnant 
nd putreſcent juices, may ariſe emphyſematous 
tumours, and a tympany of the abdomen; how 
much ſoever, ſome ſurgeons may ridicule the no- 
tion and name of thoſe diltempers. There is, 
without doubt, a circulation of fixed air, abiorbed 
by the inhaling veſſels of the lungs, alimentary 
tube, and ſkin; and the lungs probably exhale 
again ſuch particles, as regain their elaſticity in the 
blood. For that there often are ſuch elaſtic parts 
of air in the blood, eſpectally after drinking flatu- 
lent wines, cyder, &c. I am very certain, from the 
colliſion and rattling I have often heard them make 
in the auricles or ventricles of my heart; which I 
frequently humoured and varied by different ge- 
ſtures of the thorax, and degrees of reſpiration; 
and I know not what could become of this air, un- 


leſs it efcaped by the lungs, or was abſorbed agai 
as a ſolid by the blood. | 


$. 160. Among other bodies, chemiſtry has 
various ways endeavoured to ſhow us the na- 
ture and principles of the blood; which being 
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freſh drawn, and diſtilled with a flow heat, 
ſor. 212, or below boiling water] yields a 
water to the quantity of five parts in fix of the 
whole maſs; which water has little or no taſte 
or ſmell, till you come towards the end of the 
operation, when it is proportionably more 
charged with a fœtid oil, as it draws nearer to 
a concluſion. (2.) What remains after you 
have drawn oft this water, being expoſed to 2 
ſtronger fire, yields various alcaline liquors ; 
of which the rſt being acrid, fœtid, and of 
a reddiſh colour, is uſually called the ſpirit of 


blood; confitting of a volatile falt, with ſome 


little ail, diſſolved in water, to the amount of 
one fiftieth part of the whole original maſs of 
blood. (3) A little before and together with 
the oil, that next aſcends in the diſtillation; a 
dry vo/a/zie falt ariſes and adheres in branchy 
fleeces to the neck and ſides of the glaſs; and 
this in but a ſmall proportion, Jeſs than an 
eightieth part of the firſt maſs. (4.) The next 
liquor is that called / of human blood, which 
alcends gradually thicker and heavier, at firſt 
yellov!, and afterwards darker to a black, till, 
at laſt, it re{embles pitch; being very acrid and 
inflammable, but in a {mall quantity, about a 
fiftieth of the whole mais. (5.) What now 


remains of the blood, in the bottom of the re- 


tort, is a ſpongy inflammable coal or cinder, 
which being Eindled burns away, and leaves 
aſhes behind; which, being diſſolved into a 
lixivium with water, affords a m:xed ſalt, partly 
ſea- ſalt and partly fixed aicaly, leaving a mere 
dead earth in the filter, This fixed ſalt is ſcarce 
the 
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the five hundredth part of the firſt maſs, and 


has in itſelf only one fourth part alcaline: but 
being urged with the moſt intenie degrees of 
fire, the whole falt aftords ſome portion of an 
acid ſpirit; which we judge to ariſe partly from 
the ſea-ſalt in the blood, ſome of which is de- 
monſtrable even in the ſpirit of blood, and 
partly from the vegetable kind of the alimente, 
not yet digeſted into an animal nature. For 
which laſt reaſon, an acid 1s procurabie from 
the blood of graminivorous animals, as well as 
from that of man. But the earth, ſeparated from 
the lixivium by filtration, will, perhaps, make 
about one hundred and fiftieth part of the original 
maſs; and contains ſome particles which are at- 
tracted by the load- ſtone. The ſerum only of 
the blood, by diſtillation, allo affords altogether 
the ſame principles; only the water 1s more 
abundant, as the oil and earth are in a lets 


proportion, 
RE M.A. Bo 


Add to theſe, another very conſiderable principle 


of the blood, even three times the weight of the 


earth it contains, and, when ſeparated, near 40 
times the bulk of the whole mals, [to which add, 
the elementary æther or fire, F. 2.*| viz. the per- 
manent air, which, as we before obſerved, (remark 
to F. 159.) is uſually overlooked, becauſe it ariſes 
inviſibly in the diſtillation ; though, it the veſſels 
are too cloſe luted, or the fire urged too briſkly, 
it will generally make the operator hear, at leaſt, if 
not feel it, by burſting his glaſſes. Obſerve again, 

* V. Remark to 8. 2, number 2. which never loſing its 
elaſticity, as does the air, is the firſt and great univerſal 


agent that actuates the reſt of the elements for varying the 
face of nature, 


that 
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that theſe are not the natural, but factitious prin- 
ciples of the blood, 1. e. to ſay, they have neither 
the ſame forms, nor the ſame properties, when 
they are combined together to make blood, as they 
appear to acquire by an artful ſeparation. We can 
only ſay, that ſuch a number and proportion of 
the more ſimple or elementary ſubſtances of the 
univerſe, concur to make the natural elements of 
the blood, i. e. ſuch as the mechaniſm of the hu- 
man body itſelf forms of the ingeſted aliments, 
which are only two, viz. albumen and globules. 
Viz. one an unorganiſed, colourleſs, inodorous; 
and inſipid jelly, like the white of an egg, ſome- 
what ropy or filamentary, in proportion to the ce- 
lerity of the circulation, and ditiering in tenuity, 
as it paſſes through leſſer orders of veſſels. This 
makes the irnmediate matter of growth and nutri- 
tion, by ſticking to the ſides of the leaſt fibres, 
when it is poured i in betwixt them by the leaſt vel- 
fels, while the elaſtic organiſed globules of the leaſt 
or {malleſt claſs, which make the organic part of the 
nervous Juice, from their greater Tuſceptibility of 
motion, moſt likely re-enter the cells or other 
pores that can ſend them again into the common 
circulation. There are then as many kinds or de- 
grees of tenuity in the nutritious albumen of the 
blood, as there are orders of globules, and ſmaller 
veſſels to paſs through, before the firſt can adhere 
as nouriſhment to the leaſt fibres. The organiſed 
or elaſtic elements of the blood are then neceſſary 
in a certain proportion to grind and prepare the 
other albumen; and are, therefore, to be eſteemed 
a ſolid permanent part of the body, fince they 
never paſs the emunctories, but by exceſs or diſ- 
caſe. As for the ſaline, acid, morbid, bilious, 
&c. particles, to be found mixed in the current 
blood, theſe are rather neterogeneous than ele- 
mentary parts of it, and reſtrained to the ſecretory 

2 | veſſe s 
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veſſels only, which fend them oft to make the ex- 
cretions and certain icew ſccretions. As to the 

articles attracted by the load ſtone irom the earth 
of the blood, which may tcem o itrange to lome, 
tis obſervable, that Sir Theodore Wiirern and Dr. 
Liſter found, that many ſuch particles Were always 
lodged in human calculi, and might be alſo ex- 
tracted from the aſhes or earthy parts of moſt 
plants; whence ſome have thought the minera of 
iron a kind of univerſal element or principle of 
mixt and text bodies, and, I twink, not very in- 
judicioutly, ſince they are more or leſs diffuſed 
through the whole carth and waters, and never 
touch any fait of what kind loever, but intimately 
join with them into a vitriol, which is more or leſs 
in all ſprings whatever; and it is notorious, that 
yellow brewer's- clay, loom, ſands, &c. are all tinc- 
tured by iron; what wonder then it it aſccnds with 
the falts of the earth into vegetables, and with 
them paſſes into animals, in both which, its par- 
ticles ſhall be intrinſically, from their own nature, 
ſome of the firſt that lay the baſis. of accretions, 
whether natural or morbid, in animal or vegetable 
bodies. 


$- 167. From the preceding analyſis of the 
blood, it evidently contains a variety of par- 
tictes, differing in bulk, weight, figure, and 
tenacity; ſome watry, Others n and 
moſt of them inclined greatly to aneteten, 
or to an alcaline corroding ſtate. For the blood, 
in a ſound healthy ſtate, not injured by putre- 
faction, or too Noſent a degree of heat, is 
neither alcaline nor acid, but mild or pelati- 
nous, and a little faltiſh to the taſte; yet, in 
lome diſeaſes, it is ſharp enough, and comes 
ncar to a ſtate of putrefaction; as ior inſtance, 
1 
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in the ſcurvy, where it corrodes through its 
containing veſſels, and in thoſe who have an 
aſcites or dropſy, whoſe waters are often much 
of an alcaline and corroding nature, But that 
which is as blood in inſects, affords a ſharp 
alcaline calx, efferveſcing with acids. If hu- 
man blood be mixed with alcohol or ſtrong 
mineral acids it runs into a coagulum ; but, by 
the milder vegetable acids, verjuice, vinegar, 
lime-juice, &c. and alſo by alcaline ſalts, fixed 
or volatile, but eſpecially the laſt, and by nitre 
or all neutral ſalts, it continues or even re-aſſumes 
its firſt fluidity. There is no ſalt with which the 
blood makes any efferveſcence. Violent exer- 
ciſe, too long continued with too great external 
heat, ſoon diſſolve the blood into a putrid ſtate 
even within the veſſels of a living perſon. 


REMARK. 


We ſee hence, that too much or too little mo- 
tion of the blood will, either of them, cauſe a 
morbid acrimony, the firſt in a little time as in fe- 
vers; and the laſt in a longer time, as in cachexies, 
{curvies, &c. In the fevers, which begin with- 
out any diflolving contagion, as well as in too 
much or long continued hard labour, the blood 
runs on from the beginning toward the height, 
through various degrees of inflammatory tenacity, 
i. e. to ſay, the more thin and aqueous parts being 
gradually more thrown out by the fluid ſecretions, 
the nutritious albumen or glue in the blood, which 
forms a ſort of cruſt round the ſurface of each glo- 
bule, becomes ſo thick and tenacious, that they 
join more ſtrongly together into coheſions, unleſs 
kept aſunder by motion; but the ſame degree of 
motion or impetus will make thoſe globules keep 

changing 
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changing their points of contact longer, which have 
the greater denſity, i. e. the red ones; conſe- 
quently the ſmaller pellucid globules will, in this 
caſe, from their leſs motive power, and from their 
greater ſurface, which augment the attraction of 
coheſion, firſt run into filamentary concatinations z 
for when the attraction of coheſion is increaſed to 
a certain degree, their ſpherical figure will, in all 
points of contact, be depreſſed like flattened cakes, 
and that more or leſs in various degrees, propor- 
tionably to the fewer ſaline, watry, &c. particles, 
which interpoſe and prevent their cloſeſt coheſion, 
This will account both for the production, in- 
creaſe, and degrees of toughneſs in the pleuritic 
inflammatory cruſt of the blood, which is ever an 
attendant, more or leſs, upon an accelerated circu- 
lation through the whole ſyſtem, or only ſome 
particular part, from pain particularly, provided 
there is, at the ſame time, no ſaline, putrid or 
diſſolving acrimony in the maſs. If the arm of a 
perſon, who has healthy blood, and no ſhow of 
this cruſt, be tied up for ſome few (10 or 20) mi- 
nutes, a fort of temporary, but little painful in- 
flammation is produced in that part; the aqueous 
and the thinner juices are urged into the cellular 
ſubſtance and ſmaller veſſels from the red blood, 
whence a turgeſcence of the limb below-the liga- 
ture, by which the blood, in a degree, confined 
and ſtagnant in the veins, will have ſome of thoſe 
parts tending to concretion, which retain the leaſt 
Impulſe or motion, namely, the pellucid larger 
ſurfaced globules, now from ſtagnating, more 
thickly incruſted with the coheſive glue ; whence, 
upon extravaſation into a cold veſſel, they ſhall be 
the firſt that run into coheſion (not with the red 
globules, for theſe, having leſs ſurface in proportion 
to their matter, have leſs coheſion, but) with ſimi- 
lar particles, ſo as to form a white cruſt, propor- 
I tionable 
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tionable to the tenſity of the ligature, and length 
of time the arm was bound up, provided the vein 
was opened with a large free orifice ; for this ſepa- 
ration or ſortment 57 ſimilar cohering parts is be- 
gun in the vein, and lodged, as it were, in ſeveral 
circular ſtrata, moſt next the coats of the veſſel, 

and is then, at length, compleated, when let out 
into the veſel; but a ſmall orihce, as it lets out 
only the quicker moving central thread of the cy- 
linder of blood in the vein, conſiſting of the red— 
der denſer particles, will give little oi this cruſt, 
and of courle but little relieve the pain; which it 
occaſions, by lining the ſides of the lealt arteries 
with too thick an incruſtation; whence they will 
be fuller, tenſer and harder, and of courle mare 
painful. Hence we ſee the uſe and action of nitre, 
neutrals, ſalts, vegetable acids, and volatile alca- 
lines well diluted, towards removing this phlogiſton 
of the blood; which, we ſce, is no longer to be 
found, when the coheſive glue or albumen begins 
to diſſolve by a return of putrid bile or a putrid 
alcaleſcent ſtate of the juices in general, brought 
on by the length and intenſity oi the fever. You 
may, in like manner, account tor its appearance, 
when the veſſels are obſtructed in women with child, 
as from the ligature above. As this phlogiſton 
lies moſt in the leaſt arteries, and thoſe veins in 
which the blood moves ſloweſt ; therefore, we tee 
how cupping, by diſcharging more of it, relieves 
the pair better than bleeding from a large vein, in 
which the blood moving fatter contains proportion - 

ably leſs of the ſaid inflammatory lentor. Allo, 
why bleeding from a large orifice relieves more than 
from a ſmail one. How a bliſter, by the alcaline 
diſſolving force of the calx in the blood of ths 
Spaniſh and other ſcarab flies, is ſo uleful to thin, 


diſſolve, abſterge, and ſhake off this lentor from 


the ſides of the leaſt veſſels, where it moſt heſitates: 


for 
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for a bliſter is ofren of uſe, by thoſe parts of it 
which enter the blood and diſſolve the juices; when 
its action, as a ſtimulus upon the ſolid, is rather 
miſchie vous; and hence bleeding, diluting, cly- 
ſters, &c. are molt neceſſary companious of it, 
while, at the ſame time, that the juices may be 
ſupplied with the virtue of the flics, the firſt bli- 
ners mult be either dreſſed with an ointment of 
them, or a ſucceſſion of new bliſters to other parts 
be made. But in pleurifies, and other pains from 
a cold, acid, and ropy viſcidity in the leaft veſſels, 
quite oppoſite to the phlogiſton, bliſters have alſo 
a double advantage ; fince there a briſk degree of 
fever and ſtimulation of the ſolids, as well as a 


diſſolution of the viſcid lentor, is required. There- 


tore, in all fevers, where the blood does not tend 
to a colliquation of its glue and globules, from 
contagion, bile, pus, or an alcaleſcent putrefaction, 
a timely ule of bliſters and cupping to proper parts 
will ever turn to good account; it where the pulſe 
is hard, and the blood buff, you bleed and dilute 
well with nitre and acids; and if with a ſoft pulſe 
and poor watry blood, you give the bark with 
nervous and diaphoretic (viz. Julep. Camph. Tinc. 
Caitor. Valer. &c.) medicines after firſt clearing 
the paſſages by a moderate dofe of rhab. alone, 
or with calom. &c. Another advantage will at- 
tend an carly ule of bliiters to the teet, as a revul- 
five of the phlogiiton, and of the cold viſcid len- 
tor likewiſe from the pneumatic and ſanguificative 
viſcera, no leſs than as an attenuater or it; when- 
ever you perccive it begin to ſettle in thoſe or- 
Bans, where it excites, ugrecable to the nature and 
e of the organ, and degree of its accumulation, 
thole molt numerous and troubleſome ſymptoms, 
by which, without much altering their eſſence or 
cure, fevers are largely diveried. ; Lis then evident, 
(1. That in all true fevers there is ſome matter to de 
i ; Pre- 
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prepared and expelled from the blood by nature, or 
the conjunct powers of the nervous and vaſcular 
lyſtem. (2.) That this matter is either a cold, viſ- 
cid, acidiſh, ropy, and crude matter, as in inter- 
mitting, leuco-phlegmatic, ſlow, nervous, and 
moſt hyſterical or hip fevers; of which, the fe- 
ver itſelf, with bliſters, the bark, and nervous cor- 
roborants are the cure: or it is of the pleuritic in- 
flammatory kind, which, as a phlogiſton, having 
once taken up its ſeat in the ſmaller arteries and 
veins of ſome part, multiplies itſelf, and increaſes 
or continues the fever, *till its action has introduced 
ſuch a ſaponaceous, diſſolving, or alcaleſcent ſtate 
throughout the juices, as, at length, melts and 
expels the phlogiſtic lentor itſelf ; which then, like 
a well concocted matter, runs off critically by tome 
emunctory. Here, to prevent the colliquation 
from extending beyond the lentor, even into the 
firmer globules of the blood itſelf, ſmall, and often 
repeated, doſes of the vitriolic acids, alum and the 
bark, have a moſt certain, and almoſt miraculous, 
effect in cauſing a precipitation of the now ſubdued 


matter by the renal, inteſtinal or cutaneous outlets, 


and in reſtoring the lately overſtrained veſſels im- 
mediately to their due action and effects upon the 
contained fluids. To which practice, I was lead 
(having the rationale of the thing, and the prac- 
tice of Dr. Morton on my ſide) with the moſt ſur- 


-priſing ſucceſs, wherever it was ordered; and 1 


have now the pleaſure of ſeeing the ſame practice 
almoſt as ſtrongly recommended by Dr. Huxom, 
trom his own ample experience. Only two things 
you mult have a regard to; namely, (1.) To ſee 
that your lentor is fully ſubdued, or that this col- 
liquative ſtate of a fever be actually begun, as you 
will know by the ceſſation of pain, ſoftening of the 
pulſe, length and degree of the fever that has pre- 
ceded, &c. as well as, from the appearance of the 


blood 


r 
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blood itſelf, which ſhould now be drawn in no 
greater quantity than will ſuffice to give us a view 
of its ſtate. (2.) Thar your patient have no icte- 
ritious or bilious appearance, denoting, that though 
the lentor be ſubdued in the other veſſels, yet a 

art of it ſtill lurks, in a manner, almoſt out of 
the high road of circulation, in the flow moving 
veſſels and Juices of the liver; for here our good me- 
dicine will, by coagulating and fixing the lentor, 
either cauſe a new fever, or ſuch an inſuperable ob- 
ſtruction, as muſt pave the way to an hundred 
chronical diſtempers, which are too frequently to 
be met with in perſons not judiciouſly cured of 
fevers, — Even 1n the third and laſt kind of fe- 
brile matter, which 1s generally contagious, epide- 
mical or eruptive, a moderate uſe of the ſame me- 
dicine, to guard the texture of the blood and 
{maller veſſels from the diſſolving force of the fe- 
brile poiſon, in the height and declenſion of the 
diſtemper, will be of great uſe; it you remember 
at the ſame time, that this matter, not being ſupe- 
rable, like the former, by nature (the characteri- 


ſtic of a poiſon) muſt be expelled with a moderate 


uſe of the mild diaphoretics, 


$. 162. Laſtly, by viewing freſh blood in 
a ſmall glaſs tube by a microſcope, or by in- 
ſpecting it with the ſame optical inſtrument, 
while it is yet moving in the veins of the living 
animal, we diſtinguiſh its ſoft, red globules, 
which are elaſtic, ſo as to be able to change 
and recover their figure, and which, doubt- 
leſs, make that part called cruor or craſſamen- 
tum of the blood, mentioned at F. 156. [If 
it be queſtioned, whether theſe are not rather 
oleaginous lenticular particles, of the ſame kind 
with thoſe obſerved by Lewenhoeck in fiſh, 
L 4 and 
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and lately diſcovered in our own ſpecies ? we 
confeſs it is a point difficult to determine; but 
the ready and frequent viviſion of oil or fat 
into globules by concuſſion feems to counte- 
Nance ſuch an opit nion.) 

F. 163. Thoſe red globules (F. 162.) we ſee 
ſwimming in a hangs liquor, in which, by 
the lame microſcone, we alſo diſtinguiſh later 
yellow globules ; and obſerve, that the red 
ones diflolve 150 Kae ycllow or ſmaller 
globules , by reſt and warmth. The diameter 
of tae rad globules is, by the moſt accurate 
experimentors in this way, computed at e of 
an inch. 

$ 164. The pellucid water remaining, in 
which the former globules were obſerved 10 
ſwim, docs yet, by the finer microſcopes, ap- 
pear to contain. {t:}t ſmaller globules of an 
aqueous Ccleancis, with various ipicula | of 


ſalts. 


The diſcovery and Cl tideration of this me— 
chaniſm of blood, whereby we fee it, in great part, 
conſiſts of ejaitic, 5 round machinul s of 
various denſicies and diameters, which, by their 
greater mobility from one cotmmon impulſe, grind 
and atienuate the other viſcid nutritious and fila- 

1entary Or repy parts of the Llood, is of the laſt 


Importance tOwarcs underſtanding the nature, ac- 
tion, and cure of fevers, poiſons, and moſt diſor- 


ders ſpringing ſuincipally nom a vitiated ſtate of 
this general {ource, !rem which all the other ani- 
mal juices are ſippiicd. We obſerve, that ſugar 
boiling an a fyrup at the bakers, in ſome meaſure 


reſembles the blood, as a folt or ſolid body, (re- 


mark 
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mark to F. 1.) kept by the violence in a ſtate of 
Auidity. This, when its watry parts are exhaled 
enough to give the ſugar fo great a heat as to ex- 
tricate and expel part of the included permanent 
air in the ſhape of elaſtic veſicles or bubbles, (re- 
mark to F. 159.) it wells to ſuch a degree from the 
ſaid air confined by the tenacity or coheſion of its 
parts, that the whole would ſoon be thrown out of 
the copper, if it were left to itſelf, But to pre- 
vent this, a ſpoonful of butter or oil thrown in, 
diffuſes itſelf ſo throughout the whole maſs, that, 
by leſſening the contact and coheſion of the par- 
ticles, the confined air readily eſcapes as from wa- 
ter, and the ſwelling or turgeſcence immediately 
ſubſides. Much in the ſame manner,  certvin ve- 
getable, animal and contagious poiſons ſhall, upon 
entering the maſs of blood, diffuſe and diflolve 
that healthy degree of coheſion in the parts which 
is neceſſary to make and Keep it an organic fluid, 
that it ſhall, in a little time, turn from a mild al- 
buminous to a corroding gangrænous incoherent 
mals, diſſolving not only the globular. texture, 
but alſo the pulpy fine vaſcular fabric in the ence- 
phalon, almoſt as ſoon as it can extend thither. 
Thus, among the vegetable tribe, act the laurel- 
water, circuta-aquatica, the great purple-flowered 
wolf's-bane, deadly-night ſhade, hen-bane, nux 
vomica, roots of hemlock-drop wort, (and even 
opium itſelf in a large doſe); only, as theſe are 
commonly taken into the ſtomach, they begin the 
tragedy firſt in that part, which, from its lenſtbt- 
lity and nervous conlent, excites many 1ymptoms 
not ſeen in other poiſons. Thus act the epidemi- 
cal, contagious and peſtilential poiſons, with thoſe 
of the fnake kind. In how few hours the peſtilen- 
tial poiſon will often kill, and melt not only the 
blood, but even the liver, ſpleen, lungs, and other 
viſcera into a gangrænous incoherent mals, thoſe 

are 
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are not ignorant, who have read the writers on the 
plague. And how ſoon the rattle-ſnake poiſon 
will have the ſame effect, may appear from the late 
creditable relation, which father Feuill gives us in 
his journal of phyſico-mathematical obſervations 
made in New Spain, of a Dutch phyſician at Lima, 
who being herbalizing in a wood, and hearing a 
young Indian woman cry out from the bite of a 
rattle-ſnake, immediately ran to her aſſiſtance ; but 
well knowing the fatality of the poiſon, ſent one 
to call the pariſh-prieſt to give her confeſſion and 
communion ; but before he could arrive ſhe died, 
and changed ſo much in a few hours, that, in lift- 
ing her body, the fleſh, like a pulp, came oft as 
if it had been corrupted, which obliged them to 
put the body in a cloth to carry it to the church. 
What a colliquative ſtrength the leaſt quantity of 
this poiſon has, may be ſeen from the terrible courfe 
Mr. Briental went through at Philadelphia, (Phil. 
tranſ. n“. 478.) who, by the precaution of ſucking 
his wound and ſpitting out the poiſon, (which be- 
numbed his tongue and lips) making a ligature to 
confine what remained in the arm, and a copious 
diſcharge by ſcarifying his hand, and flitting the 
ſkin of his fingers, was lucky enough to elcape 
with life, after lying ill nine days; though the 
hand and arm continued all the ſummer ſpotted like 
the ſnake. Nor is the gangrænous diſſolution and 
acrimony, which the blood often acquires by flow 
degrees in the ſcurvy, much leſs wonderful ; by 
which, in the account of Lerd Anſon's voyage, it 
melted and eat through the tough calluſſes of bones 
and hard ſcars of old wounds, ſo as to make them 
bleed afreſh. But let us return from the diſeaſed, 
to the natural and healthy ſtate of the blood. 


F. 166. From the preceding experiments 
compared together, ariſes that knowledge 
which 
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which we, at preſent, have of the blood; 
namely, that the craſſamentum or cruor is 
compoſed of globules, which being forced 
together by the coagulating cauſes, (F. 156.) 
which increaſe their attraction of coheſion, 
harden into a confuſed ſolid maſs. The in- 
flammable or combuſtible nature of the faid 
globules is proved from dried blood, which 
takes flame and burns; as alſo from the phoſ- 
phorus, or rather pyrophorus, (fince it not 
only ſhines, but generates combuſtible fire) 
which is diſtilled from human blood; and 
from theſe probably ariſes the greater part of 
the pitchy oil that is obtained from blood b 
the violence of fire, F. 160. (4.) But actual 
filaments, there are none naturally in the 


blood ; though they may be made in it, by - 


the addition of cold water. 


REMARK. 


The attraction of coheſion in particles being as 
their contiguous ſurfaces and tenacity of the in- 
cruſting fluid, the yellow and leſſer globules will 
cohere together more powertully than the red ones, 
as well from their greater ſurface and contacts, as 
becauſe moving ſlower in the blood, a more viſcid 
and thick glue adheres to them ; whence by cold 
or intenſe heat, or a diminution of the interpoſed 
water, theſe firſt run into ſtrong filamentary chains 
every way, like a ſponge made of ſpider's threads, 
betwixt which the larger red globules are locked up 
or intercepted z and by waſhing them out with wa- 
ter, from a cake of freſh ſound blood, you have 
the filamentary part compacted together like a 
fibrous fleſh. And as theſe leſs globules thus more 
ſtrongly attract each other, than they are attracted, 


either 
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either by water or by the red globules ; therefore, 
upon ſtirring round a mals of Todd W ith your fin- 
ger, &c. before it is congealed, inſtead of ſhoot- 
ing every ws like the threads ot a ſponge through 
the whole maſs, io as to give it a kind of lolidiry, 
they will be wound up into a bottom of a compact 
fibrous conſiſtence, leaving the remainder a purple 
uncongealing fluid, chiefly of water and the red 
globules, &c. Much in che ſame manner, we {ee 
in chemiitry, that ſpiritus ſalis ammoniaci (cum ſale 
tartori preparatus, which is ſtill no more than a 
ſalt diſſolved in water) & alcchol vini being mixed, 
the ſalt immediately ſhoots every way like a lump 
of ſugar, while the water and alcohol combined, 
are locked up in the cells or interſtices. 


© 


8. 166. The yellow ſerum of the blood ap- 
pears likewiſe to conſiſt of leſſer olobales ſwim- 
ming in water; and is what we deſcribed be- 
fore at F. 157. In the watry or thinner liquor 
of the ſerum, whoſe particles are not viſible to 
the eye, there are contained the ſame princi- 
ples, with a portion of water, as was ſhown 
in the blood itſelf, $. 160. of which the force 
of fire makes alcaline ſalts. In proof of this, 
we, may alledge 2 diſtillation of the ſaliva or 


mucus with the nature of the Perſpiring matter 
of Sanctorius. 


RE MAR R. 


The ſaline and, oily parts of the ſerum, as well 
as the blood, are in a kealthy ſtare, neither acid 
nor alcaline, but neutral, of a peculiar kind, com- 
ing betwixt nitre, fea alt and ſal ammoniac ; 
whence healthy, ferum, though breckith to the taſte, 
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gives no Pain 0.2 wound, to the eyes, noſe, or td 
other 
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other ſenſative organs, where even water alone will 
prove a ſtimulus: but thoſe few volatile alcaline 
{1]ts and oils, which come into the blood from the 
aliments or medicines, or which are made by the 
vital heat and attrition, exhale chiefly by the per- 
ſpiration; which obitructed, cauſes a retention of 
that matter, which, if retained in a conſiderable 
degree, will ſtimulate the heart and arteries into a 
fever, and tend to diflolve the blood into a putrid 
mats, if left to itſelf. The ſame perſpirable oily 
and ſaline parts, in a more exalted, putrid, and 
cauſtic ſtate, of which it is capable of various de- 
grees, becomes the matter which propagates con- 
tagious fevers of all kinds; being in itſelf an ani— 
mal terment, that diſpoſes the airy, oily, and ſaline 
parts of the blood to ſeparate by a putreſactive 01 
inteſtine motion in the leaſt veſſels, where the pro- 
greſſive motion is ſloweſt, ſo as to put on an acrid 
diſpoſition ſimilar to that of itſelf : but the chemi- 
cal volatile falts and oils of blood and ſerum, as 
well as of other animal ſubſtances, are not the na- 
tural, but factitious principles of them made by 
lorce of fire. 


§ 167. The exact maſs or quantity of 
blood, contained in the whole body, cannot be 
certainly computed. Yet we know, in gene- 
ral, that the maſs of humours is much greater 
than that of the ſolids; only we are to confider, 
that many of them do not flow currently in the 
circulation, as the glue or jelly that lodges in 
molt parts, and the fat. But if we may be al- 
lowed to form a judgment from thoſe profuſe 
hemorrhages, that have been ſuſtained with- 
out deſtroying the life of the patient, with ex- 
periments made on living animals, by drawing 
5 Out 
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out all their blood, joined with the bulk of the 
arteries and veins themſelves; from theſe prin- 
ciples, the maſs of circulating humours will be 
at leaſt fifty pounds; whereof near a fifth part 
wi'l be true red blood, current in the arteries 
and veins; of which the arteries contain only 
one fifth, and the veins the other four. 

$. 168, Nor does the blood always contain 
the ſame, or a like proportion of thoſe ele- 
ments or principles, which we have before 
deſcribed in it : for an increaſed celerity, whe- 
ther by laborious and ſtrong exerciſes and a full 
age, (from 30 to 40) fever or otherwiſe augments 
the craſſamentum with the redneſs, congealing 
force and coheſion of particles; and the hard- 
neſs and weight of the concreted ſerum with 
the alcaline principles are, by the ſame means, 
increaſed, §. 144. On the other hand, the 
ſerum and the mucus it contains are increaſed 
by the contrary - cauſes, the more as the 
animal is younger, leſs active or exerciſed, 
and fed more on a watry vegetable diet, by all 
which the craſſamentum of the blood is leſſen- 
ed, and its watry part increaſed. Old age again 
leflens the craſſamentum, and the gelatinous 
part likewiſe, 

§. 169. From theſe principles, (F. 136 to 
139.) but with a conjunct conſideration of the 
folid fibres and veſlels,* the different tempera- 
ments, and morbid conſtitutions of people are 
derived. For a plethoric or ſanguine habit ariſes 
from an abundance of the red globules ; a He- 
matic temperature is from a redundancy of the 
watry parts of the blood; a choleric — 
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of the humours ſeems to ariſe from a greater 
acrimony and alcaleſcence of the blood, as ap- 
pears from thoſe who live on fleſh and on the 
human ſpecies, being ſo much fiercer and more 
paſſionate than thoſe who live on plants or on 
vegetable food. As for the melancholly, if 
there is really ſuch a humour in the blood, it 
ſeems to conſiſt in a redundancy of the earthy 
principle, F. 169. [With reſpect to the ſolid 
parts, a greater firmneſs joined with as more 
exquiſite ſenſibility or nervous irritability, diſ- 
poſes to a choleric habit; and a leſs irritability 
with a moderate denſity, to a ſanguine habit; 
and a leſſer degree both of denſity and irritabi- 
lity are to be referred to a phlegmatic tempera- 
ment. In the melancholly again, a weakneſs 
of the ſolids is joined with the higheſt degree 
of nervous irritation or ſenſibility.] But you 
mult be careful not to make theſe temperaments 
as the ſole and limited ſyſtems or claſſes of 
conſtitutions ; which, in the courſe of nature, 
are found to be not only four, eight, or even 
thirty-two ; but are really diſtinct in number- 
leſs degrees. 
REMARE. 


* *Tis a wiſe caution of our author not to make 
any deductions phyſiological or therapeutical, un- 
leſs the conjunct ſtate of the ſolids enters the conſi- 
deration. The quantity or quality of the blood 
vitiated or offending are not the primary cauſes 
of flow diſeaſes, but the effects of a vitiated 
ſtate of the ſolids, and their actions, by which 
the blood and all other juices are moulded or com- 
poted, and to the ſtate of which their quantity and 
quality are anſwerable ; and, for this reaſon, all 
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good profeſſors have propoſed the conſideration of 
the elaſtic mo ving fibres and veſlels, as the neceſſary 
ground-work or : foundation to a knowledge and 
cure of aten. 


§. 170. The red parts of the blood ſeem 
chiefly of uſe to generate heat, fince they al- 
ways abound in pr oportion to the natural heat 
of the animal. Theſe being confined by the 
largeneſs of the globules, within the red and 
firſt order of veſſels, hinders the collapſion of 
their extremities ; and in receiving the common 
motion of the heart, by the greater denſity of 
their parts, they hold the motion longer, or 
make a greater impetus aud attrition upon the 
leſſer orders of humours, upon which their 
motion is impreſſed. And hence it is, that 
the red part of the blood, being too much 
diminiſhed by profuſe blecdings, there follows a 
ſtagnation or leſſened motion of the humours 
in the ſmaller veſſels, whence fatneſe, coldneſs, 
dropſy, &c. By the ſame rule alſo, a due 
proportion of the ſaid red blood is neceſſary 
within the habit, to generate and repair new 
blood for the uſes of the whole ſyſtem. For, 
by large hæmorrhages, we ſee the blood loſes 
its red or denſe nature, and degenerates into a 
pale, ſerous or watry ſtate. 
. 'The hardening ſerum (F. 157.) is 
more eſpecially deſigned for the ſecretions and 
nutritions of the Parts, as will be hereafter 


more apparent (F. 239 to 243.) The thinner 


Juices thence ſecreted have various purpoſes, as 


the diſſolution of the aliments, the moiſtening 
of the external ſurface of the body, and ſurfaces 


of 
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of the internal cavities, to preſerve the flexibi- 
lity of the ſolids, and conduce to the motion 
of the nerves, the ſight, &c. 

F. 172. Therefore health ca 2nnct ſubſiſt with- 
out a denſe and red blood, whoſe quantity too 
much diminiſhed cauſes a a Naghation or ſlow 
ropy trailing of the juices within the ſmaller 
vellels; whence cache ry © i palenels coldneſs, 
weakneſs, and the likc. Nor, on the other 
hand, can life or its Proper offices be carried 
on, or health ſubſiſt without a ſufficiency of 
thinner Juices intermixed with the red blood; 
which, being deprived of its watry part, con- 
geals and obſtr ucts the ſmalleſt pa ulages of the 
veſſels, and kindles too great a heat. 

§. 173. If it is aſked, whether there be 
any difference betwixt the arterial and venal 
blood? we anſwer, that ſome difference there 
ſeems to be; the former, having lately 
paſſed the action of the lungs. SE in ex- 
periments, I icarce find any obſervable difference 
either in colour, denſity, or any other noten 
diverſity, For the circulation is very quick, 
and the venal blood itſelf was but 2 little be- 
fore arterial. However, the arterial blood ts 
apparently of a more bright or ſplendid red; 
and having a greater degree of Auidit y and one. 
Portion of veatry parts, may fo far digger from 
the venal darker coloured blood. But, in this 
reſpect, it remains that we make further ex- 
periments.] 


Sd. 174. From one and the ſame maſs of 


blood, driven into the aorta, are generated all 
the juices or humours of the buman body, 


IM which: 
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which, from their affinity one to another, 
are reducible to certain claſſes following; but 
the manner or artifice, by which each of them 
are ſeparated, ought to be accounted for by the 
fabric or mechaniſm of the glands themſelves, 


R E MAR K. 


As the blood runs quicker, and into commixture 
in the veins, as it comes nearer the heart, ſo its 
particles move more ſlowly towards a ſeparation 
in the arteries, as they get farther from the heart, 
with a diminithed impulſe. Thus the motion of the 
blood in the arterial and venal veſſels may be, in 
genera], compared to a body aicending perpendi— 
culariy, contrary to the force of gravity, by ſome 
impulſe, and with a momentum or celerity conti- 
nually leſſening; and then returning or deſcending 
with a celerity perpetually increaſing : only, in the 
blood, this retardation and accelaration are neither 
made unitormly, nor in any certain or regular pro- 
portion, with reſpect to the diſtances from the 
heart; becaule the diverſity of ſtrength, ramifica- 
tion, convolution, &c. of the veſſels themſclves, 
in wich it moves, are irregular and unlimited. 


163 
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Of the ſecretions. 


C178" j II clailes or tribes of humours, 


which, being depoſited or ſtrain- 
ed off from the blond into other veſſels, are 
{aid to be ſecerned or ſecreted, ſeem reducible to 
four; of which the /ir ſt includes all the viſcid 
and lymphatic jnices, which, by fire or alcohol 
vini, turn into a Bard coagulum; although ge- 
nerally in the living animal, they are capablo 
of flying off in form of a vapour, and after 
death are within the fame vefens compacted 
into a gelatinous thickneſs. To this claſs be- 


long the vaporous juiccs of the ventricies of 


the brain of the pericarcium, pleura, perito- 
neum, vaginal tunic-of the teſticle, of the am- 
nios, Jol its, and probably of the womb, with 
the juice of the ſtomach and inteſtines, of the 
renal capſules, and laſtly, the lymph itſelf, 
commonly known and called by that name. 

S. 176. The ſecend cloſs is of thoie juices, 
which arc ſome of them exhalable. like the 
former ($. 175.), but being more fimple and 
aqueous, are neither to be coagulated by fire, 


nor by rectified ſpirits of wine; and others of 
which do not exhale, but, being depoſited in 


their reſpective excretory ducts, are expelled 


by ſome common outlet, proper to a part of | 


ſome gland. To the former of this claſs be- 
long the perſpirable matter of Sanctorius, and 


12 probably 
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probably the internal peripirable matter of the 
epithelium and cellular ſubſtance, with part of 
the tears and watry humours of the cyes. To 
the latter of this claſs belong the remaining 
part of the tears, the ſaliva and pancreatic 
Juice, that of the renal captules, and the urine, 
The {weat ſeems to be a mixture of the per- 
birable matter and the ſubcutancous oil. 

§ 177. The third clafs, differing from both 
the prec a 17, includes thi viſcid, ſluggiſh or 
ropy juices ; but ſuch as are of a watry diſpo- 
lition, and not congcalabſe into a jelly, but 
h ardening into a cruſt-like or {caly ſubſtance, 
by exhaling their water. Of this ſort are all 
the kinds of #2::c:5 in the human body, ſpread 
through all the internal paſſages for air, ali- 
ments or urine; the cavities of the genital 
parts, liquor of the proſtates and ſeed, to 
which add the black humour of the uvea in 
the eye, 

$. 178. The fourth ond Hof Claſs 1s that of 
the inflammable juices, which, at their firſt 
formation, are indeed thin and watry, but, by 
time, ſtagnating and exhaling their more watry 
parts, become a thick, o.ly, inflammable lini- 
ment, often very bitter. To this claſs we re- 
ter the bile, ear-wax, ſ{cbaccous and oily lini- 
ment of the ſkin, the marrow in the bones, 
and all the fat of whatever conſiſtence, or in 
whatever part ſeated throughout the human 
body. And the milk itſelf, ſo far as it is bu- 
tyraceous and inflammable, belongs to this 
Claſs. 


§. 179. Thoſe 
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. Thoſe who conſider, that in the 
111 are found a coagulating ſerum (F. 56.) 
an exhaling water (8. 160. ), a ſort of viſcid 
mucus (F. 156.0 and laſtly, a thick and thin 
oil (8. 160.), may thence begin to perceive the 
offibility of a ſeparation to be made from tac 
blood of all the foregayng claſſes ($. 175 to 
179.) of humours; in as much as we thus fee 
their conſtituent principles are already in the 
maſs of blood itielf, But in what manner it 
is brought about, that oil is ſeparated from the 
blood in one part, a watry liquor in another, 
or a gummy mucus in a third, is a taſk that 
ſtill remains to be explained, and requires a pre- 
vious deſcription of the ſccretory organs them- 
ſelves. 

S. 180. The albumenous or hardening juices 
are ſeparated almoſt every where from the ar- 
teries themſelves, into continuous excretory 
canals, without any intermediate organ or ma- 
chine betwixt them. The proof of this we 
have from injections of fiſh-glue, water, and 
thin oils, which very readily paſs the red arte- 
ries, and are poured out like unto ſweat into 
all the cavities of the body (S. = ), in v. word 
we naturally find the laid ſerous van ours in 
form of a coagulable water; nor do the in— 
jections in this "courſe meet with any interme- 
diate knots, or ſtops from any hollow cavities 
and cells. Finally, the blood itſelf, being 10 
readily poured out into moſt of theſe cavities, 
without any permanent damage, when its courſe 
is either much obſtructed, retarded or urged 
with a greater impetus through the arteries, 
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ſhows plainly that there is a ſhort and open 
way betwixt the red blood veſſels and thoſe ex- 
cretory ducts ; [whence the yellow ſerum dif- 
fers not much from the cruor.] 

181. Among theſe juices we reckon the 
venal lymph, mentioned 6 51.) before, which 
paſſcs through the valvular pellucid vent to 
the thoracic dud. For this ſeems to be drawn 
off immediately from the arteries, if we give 
any credit to the numerous experiments of 
great anatomiſts, which ſhow that red blood, 
mercury nd other honors pals from the "ig 
guineous arteries directly! into the valvular lym- 
phatic veins themſelves. The credit, both of 
this fact and the experiments 3, is alſo further 
confirmed by the mixture of redneſs and yel- 
lownels, often obſervable in the lymph itſelf; 
and which, by the microſcope, is a demonſtra- 
tion of the red ſanguineous and yellow jerous 
globules, which pats and float in the lymph, 
F. 101. and ſeq. 

8. 182. It muſt not indeed be denied; that 
thete lymphatic veſſels have a fort of peculiar 
glands to themſelves, into which the ſaid lym- 
phatics depoitte their contained juice, and then 
convey it away from them again. But then 
the lymphatic veſſels do not ariſe in theſe glands, 

ith which they only communicate in heir 
paige. For they ar iſe viſibly enough upon 

tie ſurface of the lungs, liver and inteſtines, 
and run on for a confideratile length "<7" ifs 
they enter thoſe glands, 

§. 183. Thele glands then ſeem to contri- 
bute ſomething peculiar to the lymph and chyle 

- in 
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in their courſe, more than has hitherto been 
well diſcovered. The ſtructure of them here 
follows. They appear, as they are called, 
conglohate, or of an oblong, olive- like figure, 
ſometimes ſolitary, but often in cluſters, "and 
looſely wrapped up in the cellular ſubſtance, 
in which they enjoy a ſort of free liberty or 
floating motion, in moſt of the internal parts 
of the human body, and in many of tlie ex- 
ternal par ts. Among the latter we may reckon 
thoſe which, ariſing in the face and upper part 
of the parotid gland, and angle of the lower 
Jaw, deſcend along the Gde of the neck with 
the jugular vein; trom thence dividing as it 
vere, or receiving troops from the arm, they 
ou on in a direct course with the ſubclavian 

ein to the arm- pit, where they are moſt nu- 
merous. Some again are extended as far as 
the flexure of the elbow or cubitus iticlt ; but 
none appear on the reſt of the upper limb, nor 
upon all the back. 

F. 134. In the thorax they deſcend in great 
numbers with the wind-pipe, and along the 
ſides of the pericardium; Others deſcend upon 
the anterior face of the vena cava and pericar- 
dium down to the diaphragm. Poſterior hym— 
phatics there are any, encompaffing the wind- 


pipe on all ſides, and piaying round its ramifi- 


cations, reach to the extremities of the lungs; 
while tht in the poſterior mediaſtnum ride 
over the pericardium, and with thc thoracic 
duct extend to the diaphragm. 


185. In the abdomen laſtly, there are 


others ca led the lumbal lymphatics, which 


N 4 form 


- = SOIC ů¶— noni 9 
_ _ = 


w— 


— — 
— 


3 
* 883 * — 


— TIE = — — peo 2 


— 


- 9 — -- — —— — — 


—— 


168 O/ the Secrelicus. 
form a cpnfiderable troop in the folding of 
the groin, from whence extending along with 
the great blocd-veficls in the courle of the Sar- 
torius muſcles, they vaniſh in the ham or bend- 
ing of the knee. Other lymphatics paſs from 
this inguinal troop into the pelvis, and continue 
their courſe upwards through the cellular ſub- 
ſtance, behind the rectum, and along with the 
arge hypogaſtric blood- veflels. There are alſo 
mall lymphatic glands of the ſame kind, with 
their reſpective troops, ſcated in the greater and 
lefer curvature of the ſtomach, at the origin 
of the great and little omentum, at the entrance 
of the porta into the liver, in the courſe of 
the {plenic blood-veſſels near the ſpleen, and 
laſtly, through the whole extent of the meſen- 
tery and meſocolon. 

8 186. The common fabric of theſe lym- 
phatic glandules is, that they all conſiſt of a 
lang. external, ſmooth membrane, painted 
With many red bloo2-vetels ; within which is 
a ſoft and lax cellular ſubſtance, but of a ſhort 
extent, betwixt bug cells of which run num— 
berleſs ſmall blood and lympuaatic veſſels. As 
for any olliculus-« Or concav ity, muſcular fibres, 
or duplicate membranes, they are to me un- 
Knovrn. 

§. 187. That theſe glandules are of ſome 
ulc to the !ymph and lymphatic veſſels, is cer- 
rain enough; becauſe we ſee no lacteal or lym- 
phatis Hel ever reaches to its inſertion, with- 
out firſt diſtributing its branches through one 
of | theſe glands, and receiving reductory 
branches from thence, The chylous juice, 
ey | | Wish 
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with which theſe glandules are filled in chil- 
dren and other young animals, and the ink-like 
juice which they contain in the breaſts of old 
people, proves that there is lomething ſepa- 
rated from the blood in theſe glands, and pour- 
ed into the lymph and chyle, which are here 
probably ex pelled | into the cellular ſpaces of 
the gland. Their greater magnitude and more 
perfect ſtructurc in the younger anunals, with 


the ſhrinking and corruption or deſtruction of 


them in adults and old people, perſuade us, 
that this their ſecretion is more perfectly made 
in the younger animals, and that it periſhes in the 
older. And no part 1s oftener ſchirrous than 
theſe; whence it is not probable, that the 
lymph is in them accelerated, The thymus 
is of the conglovate kind of theſe glandules, 
but divided into lobules; but there are found 
alſo in the groins, arm-pits, and other parts, 
conglobate glandules of this fort, collected into 
cluſters. 

$. 188. Another coagulating juice, which 
hardens likewiſe by mineral acids and alcohol, 
is the albumenous humour of the joints, which 
mixed with ſome fat and medullary oil, makes 
a molt ſoft or ſmooth liniment, to lubricate 
the heads of the bones and lefien the friction 
of the joints. For the ſeparation of this lini- 
ment, certain conglomerate glandules of a pe- 
culiar fabric are aſſigned, which are uſually ſo 
placed in the rough ſinuoſities of the joints, 
that they ſuffer a moderate com preſſure, 1 jncrea- 


ling their diſcharge, without bruiſing, by the 
motion, 


* 
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$. 189. Theſe mucilaginous glandules have 
a 5 fabric. The larger of them reſt 
upon the bones with a broad baſis, from whence 
they are gradually extenuated or acuminated 
into a ridge, from the thinneſt margin in which 
they depoſite their juice by open ducts. They 
have a good deal of fat intermixed, and are 
manifeſtly compoſed of leſſer bunches. Others 
ſtill ſmaller are ſcattered about the vaginal cap- 
ſales of the tendons, and betwixt the dividing 
fibres of the tendons, which laſt ſeem to be al- 
moſt of the nature of ſimple glandules, turgid 
with a yellow mucous ſerum. 

§. 190. The uncoagulable juices of the firſt 
ſort (§. 176.) are ſecreted in the ſame manner 
Wich thoſe which harden (F. 175.), to wit, 
from the exhaling arteries, which ariſe from 
the red ſanguincous arteries, without any inter- 
mediate follicle or cavity betwixt them. Ihus 
the veſſels, which pour out the perſpirable 
matter through the ſkin and lacrymal ducts of 
the firſt fort, ſuffer a watry or thin gluey in- 
jection to tranſude ſo readily from the arteries, 
as Icaves no room to doubt of this truth. And 
theſe ſecretory ducts have allo a conſiderable de- 
greœ of irritability ; whence, by any ſtimulus or 
couta ac of acrid p d articles, they diſcharge more 
juice in a given time, than what they diſtil! in 
a 8 of health.) 

8. 191. But in the latter ſalival kind of that 
claſs, the ſecretion is made by means of con- 
glomerate glandules, which the ancients 10 

called from their cluſter-like fabric, and eſteem- 
. them almoſt the only proper glands. Theſe 

7 are 
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are compoſed of roundiſh lobules or cluſters 
(ſomewhat like thoſe in bunches of grapes, 
currants, berberies, &c.) looſely conjoined to- 
cether into larger maſſes by the yielding cellu- 
lar ſubſtance, which, at laſt, often forms a 
denſer coat or covering to the whole, hke as we 
ſee in the parotid and maxiliary glandules. 
Through the intervals, betwixt theſe glandular 
cluſters or grape-like bunches, run the arteries 
and veins, which are here large or conſider- 
able enough. But molt of the conglomerate 
glandules ſeparate their juices in ſuch a manne 
from the blood, and from thence, diſcharg 
it fo, that each grape-like portion ſends 
out an excretory duct, which, joining with 
others of the ſame kind, form larger trunks, 
Which, at laſt, in the manner of a vein, end in 
one canal, which conveys the humour, ſera- 
rated by the gland, to the part for which it is 
deſigned, as the cavity of the mouth, inteſtines, 
ſurface of the eyes, &c. There are, indeed, 
ſome of theſe glands in which the ſaid excretory 
ducts are either not preſent, or, at leaſt, not 
vet diſcovered; as we obſerve in the thyreoidal 
glandules, thoſe called capſule renales, the 
thymus, and the pituitary glandules. 

§. 192. The acin or kernels of theſe con- 
glomerate glands are each of them circum- 
icribed and limited by a harder ſtratum of the 
cellular ſubſtance ; by which ſubſtancę they are 
alſo ſubdivided into lefier acinuli, as is evident 
to the eye, and by the microſcope. Put it may 
be queſtioned, how does this ſubdiviſion end? 
whether or no is every ſimple acinus or kernel 
Holo 
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hollow in its middle, that, by receiving the hu- 
mour tranſuding from the arteries into the fol- 
licle or cell, 1t may be ſent out thence by the 
excretory duct? whether or no are we perſuad- 
ed to believe ſuch a fabric obtains from the 
ſmall ſhot-like ftones and hydatides bred in 
theſe glands, with the round ſcirrhi that ſome- 
times fill the kidneys? whether is this opinion 
made probable by the morbid round concretions 
formed in the liver, ſpleen, kidneys, teſticles, 
and cortex of the brain ? or from the bunch» 
like diviſion or appearance, which thoſe viicera 
have in younger animals ? | whether the cellular 
ſabſtance, that ſurrounds the extreme vaſcules 
in all parts, docs not communicate by open 
areolæ or cells, in which a ſecreted humour 1s 
poured by theſe glandules ?] 

§. 193. In ſhort, none of theſe arguments 
appear true or concluſive. For the acini, which 
are found in the viſcera of brute animals, are 
component lobules, and not elementary parts ; 
but are large and compounded, for the conve- 
niency of each beaſt. 'The morbid concretions 
are almoſt all of them a ſort of placentulz 
formed in the loculi of the cellular ſubſtance, 
and take up their ſeat even in the limbs them- 
ſelves, where there is not the leaſt room to ſuſ- 
pect any thing of a glandular fabric; and are 
compoſed, as to their matter, of oil, earth and 
vaporous particles, extravaſated into ſome of 
the leaſt interſtices of the cellular ſubſtance, 
where, ſtagnating and compreſſing the adjacent 
follicles, they form to themſelves proper mem- 
branous tunics. On the contrary, the watry 


and 
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and fluid nature of the juice, ſecreted in theſe 
glands (F. 176.), are arguments that it meets 
with no arreſtment in the ſeparation, nor places 5 
of ſtagnation in its way. For all the Juices, G 
which reſt any time in the warm cavities of 
the human body, Which are full of abſorbing 
veſſels, are each of them more or leſs inſpiſſat- 
ed, and approach either towards a mucous or 4 
an oily diſpoſition. Moreover, if there were f. 
any ſuch arreſtments, anatomical injections 1 
would meet with more difficulty in paſſing from ff 
the arteries into the excretory ducts of thoſe 
glands; which, under {auch circumſtances, 
would be impervious to thick injections, and 
thin ones they would exhale into their cellular 
fabric. Yet we ſee that the ſuperlative art of 
great anatomiſts has not only conveyed injec- 
tions, but even thick ones like Wax, directly 1 
F. from the arteries of the ſalival glands, liver, þ 
| &c. into their excretory aucts, and this with- 
out filling up any intermediate knot-like cavities, 

which, a ccording to the foregoing hypotheſis 
(S- 192, they ought to exit bit, 

$. 194. Therefore the cini or kernels of 
theſe glandules appear compoled merely of 
arteries and veins (which laſt include excretory 
ducts) divided and ſubdivided, parted and con- 
nected by the intervention of a good deal of 
cellular ſubſtance, whole ſtrata growing gra- 
dually more compact or firm as they enlarge, 
at length ſhow their contents moulded into a 
fort of globular nut- like figure. In the belief of 
this, we are confirmed by analogy in the lobes 
of the lungs, the lobules of the thymus, and 
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174 Of the Secreticns, 
from the ſtructure of inſects, but more eſpe- 
cially the fabric of the teſticle, in which ws 
plainiy ſee, that lobules are forined of excre- 
tory ducts, connected together in faſciculi by a 
very ſoft cellular membrane. [But they ſeem 
not to pour their juices into a cellular fab ic, 
which would intercept or make difficult the paſ- 
ſage to an excretory duct.] 

>. 195. Thin watry juices, neither coagulable 
nor wholly evaporating, are likewiſe in other 
parts generated without the ailiftance of con- 
glomerate or kernelly glandules. For thus the 
urine is depoſited from the red or ſanguineou 
arteries into membranous pipes, with which 
they are manifſeſtly continuous, and form an 
ealy way, admitting air, water, and mercury 
to paſs in like manner. And after the fame 
manner, though leſs evidently, the nervous 
juice ſeems to be ſeparated in the brain. 

§. 196. The third claſs, or Bic Juices 
(SF. 177.) are indeed almoſt every where ſepa- 
rated 1 85 and diſcharged from ſinuſſes or hol- 
low 1 lands. Theſe true glands or follicles have, 
in general, ſuch a fabric as makes up an ample 
cavity, every way circumſcribed by a mem- 
brane; but in ſuch a manner, that the fleſh 
Itſelf of the part, to which the gland adheres, 
is often taken ior another cloſe hemiſphere of 
the follicle. The ſaid cavity or follicle is for 
the generality round, but ſometimes it is ob- 
long, and o bliquely creeping betwixt the adja- 
cent parts 3 Nas for ample, in the urethra of 


the male, and in the follicles of the ſinus mu- 
liebris. 


§. 197. Into 
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F. 197. Into theſe follicles or cells the leaſt 
arteries (or the vaſcular fleſh ſurrounding each 
crypta or cell, and compleating its convexity) 
open by producted extremities within the ca- 
vity of each crypta, into which they diſtil or 
exhale their reſpective juice, where, being re- 
tained from the narrowneſs of the excretory 
duct, the more watry parts are drawn up by the 
abſorbing veins, which correſpond to, and re- 
ſemble the exhaling arteries ; and thus the fol- 
licular or cryptal juices receive a confiderable 
degree of thickneſs. The truth of this we are 
taught from the ſtructure of the ſimple folli- 
cles, obſervable in the tongue, in which both 
the importing arterial ducts or pores, and like- 
wiſe the excretory mouth, are viſible to the 
eye; and from the velvet-like tubuli lining the 
ſtomach of birds, quadrupedes and mankind, 
in each of which an importing ſmall artery, a 
reduQory vein, and an excretory canal, appears 
to open pendulous in the cavity; and laſtly, 
from injections, which diſcharge a colourleſs 
vax into the ſimple glands. 

§. 198. Whether the mucous cavity of ſuch 
a glandule be long or round, it has always an 
excretory duct, which, for the moſt part, is 
none of the leaſt ; although, in the round mu- 
cous glandules, the diſcharging duct or orifice 
be leſs, in reſpect to the reſerving cavity, than 
in others. This diſcharging orifice often opens 
into the common large cavity, into which the 
mucus is to be poured, without any intermediate 
duct; for thus it is in the back of the tongue, 
and in the fimple glands of the ſtomach and 
| inteſtines, 
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inteſtines, where they have been denominated 
cryptæ or cells by Ruyſch. The finuſſes have 
often the like fabric, opening without an inter- 
vening duct, as in the urethra of the male. 

8 199. Another kind of theſe mucous glan- 
dules are thoſe, which we commonly call conglus 
tinated ; where many ſimple follicles are folded 
up together in one common covering, and open 
with their gaping orifices into one common 
ſinus, without forming any true excretory duct. 
This fabric we obſerve in the tonſils. 

$. 200. Other ſimple glands of this claſs 
have an cxcretory duct, by which they expel 
their mucus, namely, a narrow, membranous, 
cylindric, ſmall veſſel, opening with its poſte- 
rior orifice into the cavity of the glandule, 
and with its anterior orifice into the common 
cavity, for which its mucus is deſigned. Theſe 
excretory ducts are of conſiderable length in 
the ſubcutanzous and ſebaceous glands, and in 
thoſe of the palate and wind-pipe. In ſome 
parts alſo, the pore or orifice, and its duct, are 
more eaſily demonſtrable, than the follicle cr 
body of the gland itſelf; as in the noſtrils, 
larynx, rectum, &c. 


F. 201. In others again, an aſſemblage of 


theſe ducts, arifing ah from its reſpective 
follicle, run together into one like the branches 
of a vein, ſo as to form a conſiderable excre- 
tory canal, common to a number of follicles. 
To this kind belong the compound mucous 
glands of the inteſtines, ſome of the larger in 
the cavity of, the urethra, with the blind or 
impervious duct or ſinus at the root of the 

tongue, 
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tongue, to which, in brutes and birds, add the 
fringe-like tubuli of the ſtomach. The glands 
of this ſort may be called /imple ones compounded 
or continuous; but where they lie only contiguous 
one to another, they may be called /imple ag- 
gregate or congregated glandules ; as are thoſe 
of the fauces, ſtomach, inteſtines, &c. 

8. 202. The inflammable juices (F. 178.) 
are ſeparated by organs differing in their fabric. 
The fat and marrow are depoſited, without the 
intervention of glands, from the ſmall mouths 
of the leaſt arteries into the cellular coat or ra- 
ther ſubſtance ; and the ſame fat again eſcapes 
from under the {kin by ſmall pores or ducts, 
without the aſſiſtance of any glandular follicles. 
But the ear-wax, and the waxen or ſewety lini- 
ment of the ſkin, are ſeparated by glands of 
divers kinds. Moſt of the ſebaceous glan- 
dules are viſible enough, with an open or naked 
mouth in the ſkin, that leads immediately in- 
to the follicle, without any duct of conſider- 
able length; as we ſee in the external ears, 
noſe, rings about the nipples, in the female 
nymphæ, and the valley or groove that runs be- 
twixt them and the external labia, in the cli- 
toris and in the male glans and præpuce. 
Theſe differ but little from the cryptæ (F. 187.) 
except in their contained matter, which they 
ſeparate. 3 

F. 203. There are others of the ſebaceous 
glands, which have an excretory duct of a con- 
ſiderable length, like moſt of thoſe in the 
ſkin, which, being ſeated in the cellular ſub- 


ſtance, have conſequently a duct long enough 
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o perforate the ſkin. Thus we ſee it is in 
the face more evidently, where the length of 
the duct is often to be meaſured by the con- 
creted maggot-like ſubſtance preſſed out; the 
bulk of which demonſtrates, that a follicle or 
cell lies under the narrower pore. 

8. 204. There are ſtill other ſebaceous glands 
of the continous or conglomerate kind (F. 201.) 
in which many cryptæ by ſmall ducts meet to- 
gether in one larger excretory duct. Thus in 
the face, in ſeveral places, there are large pores 
in common to a number of ſubjacent cryptz. 
And of this kind are thoſe ſebaceous links or 
little inteſtines in the eye-lids: and thus it is 
in the organ which ſeparates the ſebaceous 
perfume in the ſebaceous glandules of the 
muſk-goat of America. 

$. 205. The milk, being a humour of its 
own ies. Faces kind, formed of oil and watry 
Juices intermixed, 1s ſeparated by conglome- 
rated glandules, whoſe fabric we deſcribed at 
$. 191. Whether the ſecretion of the bile be 
glandular, is controverted ; but there are many 
arguments to perſuade us, that the Jiver is a 
mere vaſcular fabric, whence the bile diſtils im- 
mediately from the extremities of the porta into 
the pori biliarii or roots of the biliary ducts, 
without paſſing any cells or follicles by the 
way; and in this we are more eſpecially con- 
firmed by the Ruyſchian art of injection, in 
which the wax paſſes directly from the porta 
into the biliary ducts, without exhibiting any 
intermediate knots or ſtoppages; and therefore 
we ſee the milk and bile are both of them much 

J thinner 
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thinner and more watry than the fat, or the 
ſebaceous matter, which thicken in follicles. 

F. 206. It now remains for us to enquire, 
how from one common mais of the blood, 
the ſame variety of peculiar juices are con- 
{tantly ſeparated, each in their reſpective places; 
ſo that we never ſee milk ſecreted in the kid- 
neys, bile in the thymus, or mucus in the ſe- 
baceous glandules. This problem, indeed, 
may be ſolved by one, who ſhall have pre- 
viouſly acquired a thorough knowledge of the 
intrinſic fabric, that obtains in each ſecretor 
organ. In the mean time, we ſhall here pro- 
poſe what has been hitherto advanced with 
certainty on that ſubject from any known prin- 
ciples, whoſe truth we are convinced of. 

$. 207. And firſt, the blood itſelf, from 
whence the humour is to be ſecreted, under- 
goes a ſort of hygraulic preparation in the va- 
rious parts, by which it puts on ſuch a cha- 
racter or diſpoſition there peculiar to itſelf, that 
more particles of a like nature with the hu- 
mour abound in that blood, which nature in- 
tends to ſeparate from it. In the liver, the 
venal blood arrives with a very flow motion, 
full of oil, and full of the ſemiputrid vapours 
of the inteſtines. At the teſticles, the blood 
is brought ſlowly through very long ſlender and 
inflected canals, ariſing at very ſmall angles, 
and paſting out of the abdomen through a cold 
tract under the ſkin. In the carotids, it 1s 
probable that the denſer parts of the blood 
alcend, while whatever is more watry deſcends 
into the abdomen and to the kidneys; alſo to 
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the forming of the ſalival juice of the pancreas, 
liquor of the ſtomach and inteſtines, 

§. 208. Another preparation of the blood 
towards ſecretion, is from its retardation in the 
leaſt veſſels : whereby the red and denſer parts 
go on by themſelves along the axis of the canal, 
while the other lighter and more ſluggiſh, or 
viſcid and leſs moving particles, recede to the 
lateral opening or branches, ſo as to enter the 
ſecretory orifices, which paſs out from the ſides 
of the ſaid veſſels. 3 

$. 209. The /;g/ts of theſe lateral or ſecre- 
tory orifices, though of different diameters in 
different parts, are yet always ſmall enough, 
in their healthy and natural ſtate, to refuſe the 
red blood. Hence, therefore, we may con- 
clude, that, being enlarged by an increaſed 
force of the heart, they every where admit a 
good deal of the red blood from the ſangui- 
neous artery, which they ariſe from, and open 
into ; being in their natural ſtate not much leſs 
than the red globules. And hence the ſame 
ſecretory orifices or ducts, which refuſe thick 
injections of wax or ſewet, do, nevertheleſs, 
generally admit thinner liquors injected into the 
arteries. Therefore this is the firſt and moſt 
fimple mechaniim, or machine of ſecretion ; 
viz. that the light or opening of the excretory 
duct may admit only ſuch particles as have their 
greateſt diameter leſs than the diameter of the 
{aid opening. From this reaſon only, it is, 
that the yellow arteries convey off a pure li- 
quor from the blood, and that the uriniferous 
ducts exclude both the red blood and coagulable 
| ſerum. 
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ſerum. [But this is not the ſole cauſe, ſince 
the ſame juices are generated by large as by 
ſmall animals.] 

8. 210. Merely by this law, (of the ſecern- 
ing orifices) the ſecreted juices may be of many 
different ſorts: for thoſe, whoſe lights or 
tranverſe ſections are the leaſt, will receive only 
the thinneſt juices, as in the ſmall veſſels of the 


brain; and the larger ducts will admit water 


and jelly, while the thickeſt fat will enter the 
biggeſt of all. Moreover, if a number of ſe- 
cretory organs are formed in a ſucceſſion from 
one ſecerning artery, each of them having large 
mouths or ducts; in that caſe, the laſt, which 
come out from the ſaid artery, will receive only 
the thinneſt juices. But if thoſe, which are 
firſt formed in order from the ſecerning artery, 
have ſmaller ducts, then the laſt only will re- 
ceive the groſſeſt juices. 

Fd. 211. From hence it is, that the ſecretions, 
which are generally made immediately from 
ſanguineous arteries, without paſſing the ſerous 
lateral ones, (F. 44.) are all of groſs juices, 
thick, coagulable or watry ; as the fat, urine, 
juice of the ſtomach and inteſtines, &c. But 
the other thinner juices are (3.) ſecreted not 
from ſanguineous, but from ſmaller pellucid 
arteries ariſing from the former. To the ſecern- 
ing mouths, therefore, of theſe laſt not only 
no red blood, but no ſerum, fat or other groſs 
Juices can have admittance. Thus the more 
thin and pure humours are ſeparated of conſe- 
quence ; as for example, in the eyes, cortex 
of the brain, &c. 

N 3 §. 212, 
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S8. 212. Some ſhare of the ſecretion ought, 
perhaps, to be allowed (4.) 70 the angle, which 
the ſecretory branch intercepts with its trunk. 
For it is eaſily demonſtrated, that at right and 
retrograde angles, only the viſcid and ſluggiſh 
Juices are expelled by the ſtronger force of the 
denſer particles, which hold on their courſe 
along the middle of the artery; whilſt the 
denſer go off at half right angles. For thoſe 
who have made the trueſt obſervations on 
living animals, have ſeen, that the velocity 
of the blood is greateſt in veſſels of the acuteſt 
angles, and leſs in thoſe of right angles. That 
the effect of theſe angles in the veſſels is con- 
ſiderable, with regard to the ſecretion, we are 
perſuaded from the ſtructure of them in ſeve- 
ral parts of the body, ſince they form different 
angles in different parts, with reſpect to their 
trunks; and in ſome parts compoſe net- works. 
For the ſmall veſſels, in general, reſemble the 
branchings of little trees or ſhrubs, the trunks 

and arms of them every way ſending out ſmal- 
ler branches, but in different angles ; at ſmall 
angles, for inſtance, in the large inteſtines, and 
at larger angles in the ſmaller inteſtines. I hus 
in the ſpleen, the ſmall red arteries ariſe fo 
thick from their trunks, that they reſemble a 
wiſk or ſprinkler; in the inteſtines, they re- 
ſemble pencil bruſhes, vermicular arches in the 
kidneys, ſtars in the liver, a radiated circle in 
the uvea, and in the teſticle, a lock of hair 
curled up into a button. But we deſervedly 
receive it as a rule, that the creator never made 
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this diverſity of fabric, without its proper uſ: 


and effects. 

8. 213. And (F.) the inflexions of the ſma'- 
ler veſſels greatly retard the motion of the 
blood, in which, therefore, the greater part of 
the force received from the heart, is evidently 
ſpent in changing the figure of the veſſels. The 
repeated inflexions, therefore, of the ſecretory 
arteries increaſe the viſcidity of the juice, by 
delaying the flux, and giving the parts more 
time to cohere or attract each other. But a 
ſtrait courle of the veſſels increaſes the celerity 
of their fluid, whence a copious and eaſy ſe- 
cretion ; but then it makes the ſecretion more 
un- uniform or impure, as we ſee in the urine, 

$. 214. That the ſmaller arteries have (6.) 
different degrees of denſity or firmneſs, there is 
no reaſon to doubt; ſince we actually find it ſo 
by experiments in the larger branches. But 
the denſer the capillary arteries, the more they 


reſiſt the light and ſlowly moving particles, and 


yield only to the more denſe ones, that have a 
greater impetus. 

F. 215. And laſtly, (7.) the velocity is 
greatly increaſed, when the excretory duct 
ariſes a good deal before the extremity of a 
larger arterial branch that ends with a ſhort 
courſe ; and is equally diminiſhed, when the 
ſmall ſecretory artery runs a long way capillary 
and cylindrical, whereby the blood loſes the 
greater part of its motion in friction. Finally, 
from whatever cauſe the diverſity of the blood's 
motion may ariſe, a greater velocity of it 
cauſes the ſecreted juices to be more denſe or 
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heavy, more groſs and un- uniform or impure ! 
but flowneſs of its motion increaſes the attrac- 
tion and viſcidity, and probably renders the ſe- 
creted juice more pure and homogeneous, as 
the ſimilar particles, thus ſorted and brought 
together, can better attract and join each other 
under a ſlow motion, ſo as to retain the larger 
canal, while the thinner parts go off by the 
lefler lateral branches. From hence it is, that 
only the impulſe of the heart being too much 
increaſed, all the ſecretions are confuſed. 

8. 216. From all that has been hitherto ad- 
vanced, we may now begin to perceive, that, 
ſince the blood contains particles of various 
kinds, ſome ſluggiſh or ropy, others mucous, 
others coagulable; ſome, again, very fluid, 
others more denſe and red, ſome plutinous, 
ſome watry and thin, others fat and groſs 
(I. 175 and ſeq.): among all theſe particles, 
thoſe, which are the largeſt and moſt denſe, as 
the red and yellow globules, will go on moſt 
towards the axis of the veſlel, fo as to paſs on 
in a continued courſe from the artery into the 
trunk * the ſanguineous vein, F. 27. 

. Thoſe particles, which are ramous, 
groſs 5 fluggith, as the fat, muſt needs go off 
Jaterally by larger orifices from the ſanguineous 
artery, by ſhort ducts; for long ducts would 
make a ſtop to fo luggiſh a juice, as the fat 
or oil. Therefore we ſee, that the circum- 
ſtances or phenomena of the adi oſe ſecre- 
tion (§. 20.) agree with this deſcription. Such 
parts as are coagulable, but ſpecifically heavier 
than thoſe which are merely watry, kept fluid 


only 
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only while the powers of life are in action; 
theſe paſs off laterally from the ſanguineous, 
into the pellucid arteries, leſs than the red arte- 
ries, with which they are continuous; whether 
theſe pellucid ones are continued on in the na- 
ture of trunks, ſending off other ſmaller 
branches, like the leaſt arteries (F. 4o.) ; or 
whether they exhale their contents by a ſhort 
extremity, like the veſſels of F. 170. 
8. 218. Thin watry juices may evidently 
paſs off by any veſſels continous with the ſan- 
ineous ones or the leſſer ones (F. 44.), pro- 
vided they be only ſmall enough to refuſe the 
groſſer juices: and this whether they come out 
from the ſides of the larger arteries, or whe- 
ther by a long continued courſe, and ſending 
off all the groſſer juices by large lateral branches, 
they, at length, end in a ſmaller pellucid ca- 
nal inſtead of a trunk, like that which ſup- 
plies the clear contents of the eye. To the 
production of theſe juices, the moſt ſimple fa- 
bric is ſufficient: even a direct continuation 
of the ſecretory artery itſelf into an excretory 
duct, as we lee in the urine. Therefore the 
ducts and veſſels have here a ſtraight and ſimple 
courſe, with few or no inflexions, and a pro- 
portionable velocity or celerity, as yet holds in 
the courſe of their contained juices. 
§. 219. Such juices, as being watry, light, 
mucous and viſcid at the ſame time, are con- 
ſequently ſluggiſh and leſs moveable ; theſe 
may be eaſily ſecreted by ſhort narrow ducts 
of a leſs diameter than to admit the fat, and 
appended to the ſanguineous arteries; and, 
| ; there» 
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therefore, it is evident, theſe will be ſeparated 


from the blood more abundantly in ſome parts 


of the body than others, namely, where the 
velocity, received from the heart's impulſe, is 
leſs, the flexures of the artery more frequent, 
and where the extent of the capillary artery 
ſhall be carried to a greater length. 

$. 220. Whether or no ought we to aſcribe 
to each particular part the ferments, pores, 
ſpecific weights, or filters, which determine 
the nature of the humours to be generated ? 
one, who admits of theſe, ought to conſider 
the great difference there is in one and the ſame 
Juice, ſeparated in the ſame part of the body, 
according to the difference of age, courſe of 
life, &c. The bile in a foetus is generated 
ſweet, the ſemen thin and without vermicles, 
the milk either none or very watry, the urine 
watry, mucous and inſipid, the uterine mucus 
very white, the cutancous veſſels full of red 
Juices, the lymphatic or watry juices rediſh, 
and the fat gelatinous. By the ſame organs, 
in an adult perſon, the bile ſeparated is ſharp or 
acrid, the ſemen thick, the milk ſweet or oily, 
the urine yellow, thin and alcaleſcent, the 
womb diſcharges a menſtrual blood, and lym- 


phatic aqueous humours are moſt clear, But, 


even in the adult perſon, how different is the 
urine ; at one time watry, at another thick or 
concocted, in a fever high coloured and heavier, 
full of ſalts and oils. The paſſions of the mind, 
which make no other change in the body than 
that of ſtrictures in the nerves, yet wonderfully 
change the face of the ſecretions, and expel even 


the 
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the blood and bile through the veſſels of the 
ſkin. Add to this the frequent diſturbance of 
the ſecretions, and changes to which they are 
liable from ſlight cauſes; fo that only an in- 
creaſed celerity ſhall caufe ſeveral differing li- 
quors to be ſecreted by one and the ſame or- 
gan : for ſerum and blood have been known 
to paſs into almoſt all the paſſages of the ſe- 
creted juices, into thoſe of the ſweat, tears, 
mucus of the noſtrils and of the womb, and 
into the lactiferous, ſeminal and urinary ducts, 
as well as the fat. A true milk has been ſeen 
ſeparated by glands in the thigh, When the 
urine has not been excreted by its natural courſe 
through ſome defect of the kidneys, ureters 


or bladder, it has paſſed by the ſkin, exhaled 


into the ventricles of the brain, or even into 
the whole cellular fabric. The perſpirable 


matter of Sanctorius, however thin, is often 


by cold drove through the noſe or kidneys, or 
by the ſame cauſe, by fear, or by medicines, is 
depoſited through the excretory villi of the 
inteſtines. That exhaling viſcid juice, ſecreted 
by the ſame organ with the fat, from which it 
ſo much differs, into the cellular ſubſtance, is 
depoſited, takes place of the fat, is re- abſorbed 
and alternates again with the ſame, F. 20, &c. 
A falivation fupplies the place of the Sanctorian 
or cutaneous exhalation externally, and of the 
cuticular exhalation internally, The bile re- 
abſorbed appears evidently flowing in the veſ- 
ſels of the eyes. Nor does there appear any 
thing in the fabric of any of the vifcera or 
glandules that can fix or maintain the nature 


of 
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of the ſecerned fluid; but that a greater or 
leſs velocity, or a ſtricture of the nerves, ſhall 
produce difterently changed juices in the entire 
Organs. 
$. 221. It now remains for us to diſcover, 
how the ſecretions, in a healthy perſon, be- 
come pure or uniform. For all the juices, that 
have been lately ſecreted, (without excepting 
any, even the oil or fat itſelf) have a great 
many watry particles intermixed ; ſo that none 
of the thicker juices ſeem capable of being 
formed without having a mixture of the thin- 
ner watry ones; how then do the ſemen, bile, 
fat, mucus, and other thick juices depoſite their 
firſt watry ſtate, and acquire their proper viſ- 
cid condition and other qualities ? 
$. 222. For this end, therefore, nature has 
framed glands, with large and ſmall follicles or 
reſervoirs, for retaining the ſecerned juices, 
from which the watry parts are required to be 
ſeparated, to render the remaining part more 
ſtrong and viſcid. The mucus, at its firſt de- 
poſition, 1s thin and watry as yet, but little 
differing from the perſpirable vapours or tears, 
in which ſtate it diſtils into the cavity of the 
noſtrils, wind-pipe, and inteſtines. This is 
not continually diſcharging, becauſe the ex- 
cretory oritice is leſs than the retaining cell or 
follicle, SF. 129. and the excretory duct, being 
ſometimes long and ſlender, ſo retards the 
juice that it cannot paſs out but by the aſſiſtance 
of a preſſure, or often, perhaps, not without a 
ſort of nervous ſphincter at its orifice, be from 
the irritating quantity or acrimony of the juice 
relaxed, 
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relaxed. This appears from the morning diſ- 
charges of mucus by blowing the noſe, cough- 
ing up from the lungs, and by ſneezing after the 
nocturnal ſtagnation. In the mean time, the 

atulent veins, extended into the cavity of the 
follicle, abſorb the more aqueous parts from 
the thin mucus, that it may become thicker, 
as it is retained longer; but if, by the force of 
ſome ſtimulus, it be directly diſcharged after 
it is ſecreted, it comes out thin and watry. 
Examples of this we have in the urethra, in 
the noſtrils and in the ear-wax; as alſo in the 
bile, which, at its firſt ſeparation in the liver, 
is watry, and has but little yellownels or bitter- 
neſs. It is, therefore, retained by a large fol- 
licle or gall-bladder, and there digeſted or 
exalted by the vital heat, and its more thin or 
watry parts exhaled or abſorbed by the veins ; 
whence the remainder becomes more thick, 
bitter and oily, or ſaponaceous. The ſame me- 
chaniſm takes place in the ſemen, which, being 
reſerved in the ſeminal veſicle, is there thicken- 
ed, ſo as to be very viſcid after long chaſtity ; 
but 1n repeated venery 'tis expelled very fluid. 
In ſome places nature has made this receptacle 
two or three times folded together in one and 
the ſame organ, when her defign was to form 
a very thick juice. Thus the ſeminal paſſage 
is in the teſticles reticular, in the end of the 
epididimis one large canal, ending in a larger 
velicle; whence the veſſels at the teſticle are 
narrow, and ſo again arc the vas deferens with 
the proſtatic duct, 
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F. 223. Hence, therefore, there are never 
any glandules placed in a part, but for the ſe- 
paration of a viſcid juice; or if a viſcid liquor 
is any where ſeparated from the arteries with- 
out a glandular or follicular fabric intervening, 
it then always ſtagnates in ſome larger veſicle 
or cavity, of which we have examples in the 
ſeed, bile, ſynovia of the joints, and in the 
fat. 

8. 224. A ſecerned juice may be likewiſe 
changed in its receptacle by irroration or the 
affuſion of ſome new liquor. Thus the ſe- 
men thickens by an affuſion of the proſtatic 
liquor, the chyle is thinned by mixture with 
the ſaliva and pancreatic juice, and that which 
diſtils from the villi of the ſtomach and in- 
teſtines, and by an affuſion of the bile it be- 
comes alcaleſcent; and again the ſynovia or 
albumen of the joints is tempered by fat and 
medullary oil, §. 188. 

$. 225. But the great uſe of the follicles and 
receptacles of glands is to preſerve the juice, 
of whatever kind it be, for thoſe times in 
which it is moſt neceſſary to be employed in 
the actions of life. Thus the bile is reſerved 
for the time of digeſtion, the ſemen for due 
and lawful venery, and the mucus of the noſe 
is accumulated in the night to temperate the 
force of the refluent air in the day. 

§. 226. Therefore as nature has in this way 
framed machines, by which the juices are re- 
tarded in the large and ſmall follicles, ſo ſhe has 
made others to expel them at ſuch convenient 
times. To ſome glands ſhe has given parti- 

cular 
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cular muſcles for this uſe, as in the teſticles of 
brutes, the urinary bladder and the gall-blad- 
der; or elſe ſhe has placed other muſcular 
machines round them, which, by acting at 
convenient times, expel the contained fluids ; 
as for example, in the muſcular coat of the 
ſtomach and inteſtines. In other parts ſhe has 
added contiguous and incumbent muſcles to 
promote the diſcharge, as in the biventers 
and maſſeters of the lower jaw; or elſe ſhe 
has again joined to them a kind of nervous ir- 


ritability, which, being excited to action by an 


unavoidable ſtimulus, opens the ſhut paſſages 
to the milk, ſeed, tears, &c. 

$. 227. The ſeveral particular juices, which 
are derived from the blood, we ſhall deſcribe 
more accurately, under their reſpective organs. 
But before we deſcend to the particular ſecre- 
tions, it was neceſſary for us firſt to ſpeak of 
ſecretion in general, and eſpecially of that uni- 
verial one, which is made of the nutritious ſe- 
rum or lymph through all parts of the body ; 
thus we may next proceed to the appoſition or 
accretion of it, to ſupply the deficiency of ſuch 
parts as are daily waſting in the human body. 
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LEC TUNE VIII. 


Of nutrition. 


§. 228. HE human body is made up of 
| ſolids and fluids (F. 1.), of 
which the latter appear to be in much the 
greater proportion, if we conſider their crigin 
from a fluid nouriſhment, the great quantity 
of the blood (F. 167.), the proportion of the 
lights of the veſſels to their fluid contents, the 
filling of the veſſels by waxen injections, the 
ſmall weight or bulk to which the body is 
often reduced by diſeaſes, by putrefaction or a 
chemical diſtillation, or by an exhalation of 
what is more fluid, 
$. 229. That the fluids are perpetually 
waſting is eaſily demonſtated. Thoſe which 
are watry, are the moſt readily thrown out of 
the body. The Sanctorian perſpiration, with 
that of the lungs, often amounts to three and 
four pounds per diem. But even the thicker 
coagulable juices are perpetually diſſolved by 
the healthy human heat, equal to 96 degrees, 
Joined with the attrition of the globules among 
themſelves, and againſt the ſides of the arte- 


ries (F. 148.); till being ſufficiently volatilized, 


they, at length, fly off or eſcape. Even the 
urine is neither wholly a watry liquor, nor 
compoled merely of the recrementitious parts 
of our aliments, but is in part formed ot our 
worn-out humours, ſince it is found alcaleſcent 
and 
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and replete with the ſame kind of oil, earth, 
fixed air, and ſpirit, which the blood itſelf 
contains. Part of the bile allo and of the in- 
teſtinal juices are daily excluded by ſtool, to the 
quantity of ſome ounces. A further proof of 
this waſte in the fluids, we have from the 
leanneſs and collapſion of the body that follows 
oreat exerciſe, fevers, the force of purga- 

tives, &c. 
$. 230. But the fluids arc not the only parts 
of the body which waſte, for the ſolids like- 
wiſe are daily conſumed by their perpetual ac- 
tions in life. This is eafily proved from the 
waſting cauſes themſelves; for the blood, 
being thrown with great impulſe by the heart 
into the convexities of the crooked veſiels, ex- 
tends them in all their dimenſions, both as to 
length and breadth; ſoon after which, the 
ſtraightened veſſels return by their elaſticity 
again into their wrinkled or vermicular poſitions; 
and this change they ſuffer an hundred thou- 
ſand times in a day, by a force ſufficient to grind 
even wood or metals: ſuch a friction mull, there- 
fore, of courſe conſume the looſely cohering 
parts of our body, made up of a friable earth 
and glue (lect. I.), eaſily reſolvable by fire or 
putrefaction. This friction happens in all the 
veſſels, but is more eſpecially enormous in the 
leaſt veſſels; while the fibres are extended in 
length, the intermediate glue likewiſe, by the 
extenſion, loſes of its attractive force, and if 
the diſtending or impelliug force does but a 
little exceed that of attraction, the glue muſt þ 
be expelled from the intervals. betwixt the q 
0: earthy 
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earthy elements. This is confirmed by rup- 
tures of the membranes of the aorta in old 
people. 

8. 231. That there js a diſſolution of parts 
in the extreme cut off, exhaling veſſels, both 
external and internal, made by the force of the 
blood and juices, 1s demonſtrable from the 
looſe and free opening of the laſt elements of 
the fibres, only one of which adheres to the 
remaining part of each canal. From hence 
comes the ſcurf or ſordes made by a conſump- 
tion of the cuticle, the quick growth of the 
hair and nails, with the increaſe of the tecth, 
which is none of the ſloweſt. 

d. 232. That the cellular fabric of the veſſels 
is wore away not only within their cavities, but 
likewiſe on all fides without, will eafily appear 
from conſidering the very weak cohefion of 
this ſubſtance, fo eaſily diflolvable by macera- 
tion only, with the violent attrition it ſuffers 
betwixt the impelled blood and the adjacent 
muſcles, tendons, and contiguous bones. The 
circumjacent fat, indeed, abates this attrition, 
but does not wholly remove it. 

$. 233. The cellular tiſſue or web-like ſub- 
ſtance, which makes the ſolid ſtratum or baſis 
of the membranes and viſcera, muſt neceſſa- 
rily diſſolve and return into the ſtate of a fluid, 
through an abraſion of fragments, made by the 
vibrations of the arteries, which are always 
annexed to it in every part of the body. The 
ſame diſſolving effects likewiſe have the vio- 
lent and almoſt inceſſant motions of the muſcles, 
which, by the repeated flexions and 8 
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vf their fibres, muſt operate thus in a very 
conſiderable degree : for the nature of things, 
in general, demonſtrate this, fince nothing 
more powerfully ſoftens or diſſolves the hard- 
eſt bodies than a repeated and ſtrong flexures 
of their parts; whence of tourſe the ſame 
power will have the fame effect in diſſolvin 
our cellular ſubſtance, compoſed but of ſoft 
fibres, lately made out of a pelatinous glue 
and fo far from ſolidity, that it contains man 
intermediate vacuitiecs; with a diſtin®©: i-para- 
tion of its thin parts by intervening fluids; 

10. 

i §. 234. Even the firmneſs of the bones 
themſelves does not ſecure them from a flow 
diſſolution; and a perpetual renovation ; for that 
new ſtamina are formed in the hardeſt bones 
is evident from the morbid protuberances of 
the teeth in ſcorbutic patients; from the in- 
flexions or curvatures of the fibres of the teeth 
round ſmall leaden ſhot ; and laſtly, from the 
wonderful overgrowing or ſprouting of thoſe 


teeth obſerved both in brutes and men, which 


have long loſt their oppoſites. Laſtly, that 


the oſſific juice or matter changes, and that the 


old carried off is ſucceeded or replaced by new 
matter, appears plainly from the degeneration 
of ſound hard bones into the ſoftneſs and con- 
ſiſtence of fleſh; from the venereal tophi or 
excreicences formed by a corrupt oſſiſic juice, 
with the incurvation of the bones, that ſuper- 
venes an acrimonious or vitiated ſtate of the 
Juices ; and from the removal or cure of theſe 
by internal medicines : add to theſe, the red co- 
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lour that is introduced into the ſubſtance of 
the bones by giving madder with the food of 
animals, and the diflipation thereof, or reſti— 
tution of the bones to their natural colour 
again by changing their diet. Laſtly, that the 
bones of old people truly waſte or decay, is 
confirmed by the experiences of many able 

anatomiſts. 
§. 23 5. Hence, therefore, tis evident the 
whole living body is in a perpetual ſtate of 
fluxion, conſumption and renovation. The 
juices we fee are fuſed, exhaled and expelled, 
The ſolids are broke and diſſolved into the 
leaſt ſcales and ſtamina, which, being taken 
up by the mouths of the inhaling veſſels, and 
tranſmitted through the larger into the maſs 
of blood, afford that earthy matter obſervable 
in the urine and in the ſubſtance of calculi, 
and præternatural offifications formed in divers 
parts. This conſumption is largeſt in youth, 
where ail the parts are ſofter, and the impulſe 
greater, the watry and gelatinous principles 
more abundant than the earthy. This waſte 
grows leis with age, but tis always confi- 

derable. 

§. 236. There was, therefore, a neceſſity 
in nature to provide for this conſumption of 
parts. In what manner the fluid parts are re- 
aired will be caſily demonſtrable, if you con- 
ſider from what we ſhall ſay on the digeſtive 
powers, that they ſend a chyle like milk from 
the aliments into the blood, replete with a thin 
butyraceous oil, and a liquid vegetable or ani- 
mal jelly. So the globular juices ariſe out of 
naturally 
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the oily or fat particles, naturally of a globular 
figure and of a looſer lighter texture than wa- 
ter, by the condenſing powers, viz. the contract- 
ion or preſſure of the arteries, and the intrinſic 
attractive force that prevails in the leaſt veſlels, 
where the globules are divided by very little 
water; and laſtly, by the figurative power in the 
lights or ſections of the leaſt veſſels, whereby 
they become denſe globules of a certain diameter. 


REMARK. 


Fat or oil, both animal and vegetable, by triture 
with water, turns into jelly, and that again, by 
ſpontaneous reſt and ſeceſſion of parts, turns into 
oil; ſo that reſins, by triture with alcaline ſalts and 
water, return to gums, and gums, by digeſtion, 
in plants with age, turn into reſins. In like man- 
ner are animal fat or oil and jelly commutable one 
into the other. Though we canot think the fat, 
under its intrinſic oily character, can make an or- 
ganic part, either ſolid or fluid, even the moſt 
ſimple, as fibres and elaſtic globules, until it has 
acquired the elaſtic ropy property of lymphatic 
glue, by repeated mixture, triture, &c. So fat 
or oil muſt aſſume the nature of elaſtic glue before 
it can form organic globules, however looſe, light 
or minute. Such light looſe globules are abun- 
dantly ſupplied, and are ready formed with a nutri- 
tious jelly in moſt vegetable ſubitances, eſpecially 
fermented, as all pulſe, bread, beer, wine, ſoops, 
&c. which globular matter, we know by the mi- 
croſcope, not only abounds in the nouriſhment 
itſelf, but in the chyle formed thence ; ſo the glo- 
bular juices of fiſh, fleſh, milk, wine, beer, &c. 
leſs than red blood globules, may enter with the 
chyle, by the inhaling or abſorbing veſſels in the in- 
teſtines, and by the aboveſaid forces be compacted 

O 3 into 
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into red, ſerous, and other globules. So likewiſe, 
as our author juſtly obſerves, fat or oil, being qua- 
liaed or granulated, as it were, by the action of bile 
and other ſaponaceous juices, may, like the reſin of 
plants, be reduced and ground into gelatinous ela- 
ſtic globules, ſtill retaining fo much of their oily 
nature as to be inflammable. Thus the fat, in con- 


ſumptive people, turns again into blood and nou- 
riſhment ; and the redundant blood or nouriſhment 
from a ceaſing of the menſes at 50, or after other 


great excretions ſtopped, turn into yy or elle give 
birth to diſtempers. 


$. 237. That red globules may be formed 
out of fat appears from their inflammable na- 
ture, F. 165. and that they may be formed of 
the condenſed globules in the chyle is evident 
from the uſe of milk, as the beſt and moſt 
immediate matter for making blood in the fœtus 
and children, confirmed by the experiments 
of Lewenhoeck, who obſerved the globules of 
chyle to be larger and looſer or lighter than 
thoſe of blood: and experience demonſtrates 
the ſame, by which we know the chyle ſwims 
and Circ alates in the blood very diſtin, both as to 
form and colour, for ſome (10 or 12) hours af- 
ter a meal; but after a longer time, it diſappears, 
and is found of a nature uniform to the blood 
itſelf ; whence there is evidently a neceſſity for 
the chyle to change into the other animal hu- 
mours. 

8. 238. To form a coagulable lymph from 
blood then can be no great difficulty. For this 
we already have, long before, perfect in the 
fleſh of animals, as in mutton ; ſo that for this 
there is no other action required from our bo- 
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dies, but to extract the ready formed lymph 
from the ſolid fibres and veſſels, and tranſmit 


it thence to mix with our blood. And hence 


it is, that animal food affords the ſtrongeſt and 
moſt durable nouriſhment, and the moſt imme- 
diate recruit to the ſeveral actions or forces. In 
vegetables, indeed, there is inherent a leſs 
quantity of the like, viſcid, gelatinous nou- 
r1ſhment ; and therefore they nourith leſs. Yet, 
that vegetables already abound with ſuch a 
glutinous jelly, as may merely, by the animal 
powers, be changed into coagulable lymph, is 
evident in herbivorous game and cattle, moſt 
of which, feeding only on plants, make thence 
the beſt glutinous lymph: and laſtly, from the 
viſcid nature of farinaceous vegetables them- 
ſelves, being mixed with water, and from the 
nature of moſt juices obtained from plants. 

$. 239. But that the other humours of the 
human body are generated of lymph, we are 
perſuaded from the example of the young of 
incubated eggs, which are altogether com- 
pleatly formed, bath ſolid and fluid parts, out 
of the albumen compacted ; which is again 
confirmed and illuſtrated by the change of the 
lymph into an evaporable water, by a heat of 
96 or 100 degrees, which watry lymph is then 
{ubalcaline ; ſuch as is the perſpirable matter 
of all kinds. 
| \. 240. Nor is it very difficult to explain in 
what manner the waſting ſolid parts are re- 
paired, For the lymph is viſcid, and readily 
adheres or concretes into a ſolid, as we fee, for 
inſtance, in the formation of polypuſſes; * 
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by repeated concuſſions, (as with a whiſk, &c.) 
the ſerous gluten, by removing the watry part, 
is readily drove together into a maſs, F. 157. 
Therefore the fovcole or little vacuities in the 
veſſels or fibres, made by an abraſion or de- 
molition of the earthy glutinous elements, are 
filled up by the lymph itſelf, compacted by the 
impulſe of the blood, into which vacuities, 
being once received, it coheres partly by a 
beoad ſur face to the other ſolids, and 1s in part 
hgured, compacted and agglutinated by the 
impulſe of the arterial juices driving againſt 
the circumference. [A great portion of this 
additional matter ſeems to be air abſorbed and 
conveyed hither by the circulating fluids, and 
fixed into a ſolid with a greater proportion of 
earth, glue and water; ſince no diſſolution 
enſues, unleſs the incorporated air be extri- 
cated, and ſet at liberty in elaſtic ſpherules.] 
§. 241. As for the decreaſe or waſte that 1s 
ſuffered in the extremities of the free pervious 
veſſels and fibres, that ſeems to be reſtored by 
mere protuſion, while the place of the de- 
created extremity is filled up by a production 
or ciongation of the next continuous fibre. Thus 
intervals or vacuities are produced betwixt the 
protracted fibres, which are filled by new lym- 
phatic . 
$. 242. The waſted matter of the cellular 
fabian is reſtored by the lymphatic dew it- 
felt, which tranſudes through it (F. 20.); for 
this being poured out wherever there is any 
waſte or vacuities made in the fibres and plates 
of the faid ſubſtance, being coagulable, it is, by 
1 the 
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the ſeceſſion of its watry parts, joined with 
the preſſure of the adjacent muſcles and im- 
pulſions of the arteries, compacted together 
and changed into cellular ſubſtance. This is 
made clear ſrom the change of vegetable juices 
firſt into a pulp, and then into a true cellular 
fabric; and from the morbid connecting fila- 
ments, which ariſe in the thorax or pleura 
from the lymphatic tranſuding vapours, &c. 
[A ſuppuration, and the converſion of ve- 
getable juices firlt into a pulp, and then into a 
cellular ſubſtance prove the fame. 
$. 243. In what manner the muſcular and 
tendinous fibres are nouriſhed, may be then 
more rightly explained, when we thall have 
a more perfect knowledge of their fabric. Yet 
it appears from a compariſon of the ſoit pulpy 
muſcles in a fetus, almoſt in every point fleſhy, 
with the tendinous and but little fleſhy muſcles 
of an adult perſon, and from the great abun- 
dance of the minute veſſels playing round all the 
muſcular fibres; I tay, from thence a muſcular 
fibre ſeems to be nourithed by a lymphatic dew, 
poured out into the cellular fabric that ſur- 
rounds the fibre, with which it joins into co- 
heſion by the muſcular and arterial preſſure. 
§. 244. As the fabric of the bones is better 
known to us, ſo the rationale of their nutri- 
tion is more eaſy than the ſoft parts. They 
are compoſed at firſt of membranous fibres, 
which by degrees harden, while an offifying 
glue is thrown into the ſpaces betwixt the fibres. 
This oſſific juice is demonſtrated from its fill- 
ing the fiſſures that run betwixt the bony plates 
in 
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in a foetus, which in the adult become exorbi- 
tant knots of bone; from the inorganic ſtony 
cruſt, that is often formed round the bones; 
and from the frequent anchyloſes, that are 
formed by the tranſuding of a confuſed bony 
matter coagulated betwixt any two bones: we 
have inſtances even where the whole hollow 
tubes of the larger bones have been filled by a 


| redundancy of this offific juice. But that the 


ſaid juice is a true animal glue, of the ſame na- 
ture with the coagulable lymyh, appears from 
the jellies that are drawn out by fire from 
bones, horns, ivory, &c. ſo thic or viſcid that 
they will make more than five times their bulk of 
water conſiſtent, while the remains of the bone, 
from whence the jelly was drawn, are left very 
brittle or friable: but the ſame glue or jelly 
of the bones is alſo reſolved by putrefaction, 
and then, like the lymph, it becomes wholly 
volatile, as we know from undoubted experi- 
ments. Laſtly, that a fluid viſcid juice may 
change into a dry friable nature, is evident from 
paralle] examples in egg-ſhells, ſnails, and other 
teſtaceous animals; and finally, from the recent 
bones themſelves tranſuding, bloody and viſcid 
drops, ſoen changing into a hard bony nature, 
and from the ſolidity of a burnt hone reſtored 
by dipping in jelly. 
RE MAR K. 


Add to this, that among the nutritious elements 
of the bones, and other ſolid parts, the fixed, per- 
manent or unelaſtic air (F. 2.) bears a very conſt- 
derable proportion; for thus it abounds not only 
in the blood, but in the oſſific and earthy juices it 

12 


* 1 

4 

pb 

* - * 

* 

N 
4 
2 


Of Nutrition. 203 


is even a ſort of connecting magnet or glue, ſerv 
ing to combine and unite the earthy particles one 
with another, as appears from experiments on ani- 
mal calculi, foſſil ſtones, and other hard bodies: 
all which have the coheſion of their parts broke, 
and become friable ſo ſoon as the ſaid air is expelled 
from them ; although the manner, in which this is 
effected, be difficult to deſcribe. 


§. 246. Thus it appears in what manner 
the body is preſerved in the ſtate wherein we 
find it in a healthy perſon, and how thoſe 
loſſes are repaired, which are perpetually made 
by the actions of life itſelf. But the ſtandard 
of nutrition varies in perſons of different ages; 
for during infancy more is added to the body 
than is thrown off from it ; but in old age the 
conſumption or waſte 1s orcater than the addi- 
tion. The former of theſe is called the growth 
or increaſe of the body; and the latter its 

ſhrinking, v77her:ing or decreaſe. 
$. 246. The foetus in its firſt rudiments was 
no more than a little limpid drop of a fluid 
conſiſtence, as we ſhall hereafter make appear; 
and even after it has had a month's growth, 
what are to be future bones appear as yet no 
more than gelatinous membranes. From ſuch 
2 ſmallneſs then as eſcapes the keeneſt eye is 
the fetus increaſed with ſo much rapidity by 
receiving a milky juice or nouriſhment, that 
within nine months it exceeds many millions 
of times its firſt bulk, weighing above a dozen 
pounds, From the time, therefore, of his 
birth, being expoſed to the atmoſphere, man 
increaſes in a leſs proportion, or grows Fu 
"7 


204 Of Nutrition, 


day more ſlowly, till, in the ſpace of twenty 
years, he ſhall have acquired near twelve times 
his native weight, with a threefold or fourfold 
increaſe of length or ſtature. It remains, that 
we explain the cauſes of this increaſe and the 
quickneſs of it, during the firſt months ; and 
why this quickneſs of the growth perpetually 
leſſens. 

F. 247. The wonderful extenſibility of the 
fetus eaſily appears from the viſcid mucous na- 
ture of its whole little body; for while the 
earthy principles are but few in a fœtus, the 
watry and ſucculent are more abundant : the 
veſicls themſelves are alſo infinitely more nu- 
merous or abundant, as 1s evident to the eye, 
and from injections of the bones and mem- 
branes, in which an infinite number of veſlels, 
not to be found in the adult, are viſible enough; 
many parts are alſo ſeen vaſcular throughout 
in a fœtus, inſtead of which, in adults, we 
find a condenſed cellular ſubſtance, or an ex- 
travaſated inorganic juice, as in the cartilages, 
coats of the veſlels, ſkin, tendons, bones, &c. 
But the more numerous the veſſels, the more 
eaſy is the growth or increaſe; ſince into them 
the juices are carried by the nearer heart, with 
a greater and more confined impetus. But in 
the more grown animal, the juices, transfuſed 
into the cellular ſubſtance, are almoſt ſtagnant, 
and the extending powers are leſs. 

$. 248. But there is ſtill another cauſe ne- 
ceſſary to be taken into the account, namely, 
a greater proportion of force or impetus in the 
younger heart, with reſpect to the e 

O1 


enen . 


Of Nutrition. 205 


ſolid veſſels and fluid juices in the human body. 
This is proved by the little heart or point, 
which immediately appears vivid and falient, 
when as yet none of the other viſcera, nor 
even any of the future ſolid parts, make their 
appearance; and hence, of courſe, follows 
that greater frequency of the pulſe, obſervable 
in younger animals. For how could the ani- 
mal grow, if there was the fame proportion 
of ſtrength betwixt the tender veſſels and heart 
of the fœtus, as there is in the more reſiſting 
adult veſſels and the heart of a grown perſon ? 
And in this, if I am not miſtaken, the greater 
irritability of the younger heart has a conſider- 
able ſhare, by which the venal blood operates 
with a greater force on the heart of a fetus, 
than on that of an adult (F. 113.) For we 
ſee all the ſenſible organs in adults grow 
callous or leſs moveable, while in the fetus 
they are exquiſitely tender and ſenſible ; as for 
example, in the eyes, ears, ſkin and brain it - 
ſelf. And is not the ſame greater irritability 
alſo explainable from the greater magnitude of 
the head or encephalon ; whence the nerves 
bear a greater proportion to all the other parts 

in younger animals? 
$. 249. The heart, therefore, ſtrongly ex- 
erting its force againſt the mucous veſlels, eaſily 
extends them, together wirh the cellular ſub- 
ſtance that ſurrounds them, and likewite all 
the muſcular fibres, at the ſame time „ ſpread 
with variety of veſſels. But all theſe eaGi ly 
yield to the prevailing force of the heart, be- 
cauſe as yet they contain only a little of the 
rigid 
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day more ſlowly, till, in the ſpace of twenty 
years, he ſhall have acquired near twelve times 
his native weight, with a threefold or fourfold 
increaſe of length or ſtature. It remains, that 
we explain the cauſes of this increaſe and the 
quickneſs of it, during the firſt months ; and 
why this quickneſs of the growth perpetually 
leſſens. 

8. 247. The wonderful extenſibility of the 
fetus eaſily appears from the viſcid mucous na- 
ture of its whole little body; for while the 
earthy principles are but few in a fœtus, the 
watry and ſucculent are more abundant : the 
veſicls themſelves are alſo infinitely more nu- 
merous or abundant, as 1s cvident to the eye, 
and from injections of the bones and mem- 
branes, in which an infinite number of veſſels, 
not to be found in the adult, are viſible enough; 
many parts are alſo ſcen vaſcular throughout 
in a fa&tus, inſtead of which, in adults, we 
find a condenſed cellular ſubſtance, or an ex- 
travaſated inorganic juice, as in the cartilages, 
coats of the veſlels, ſkin, tendons, bones, &c. 
But the more numerous the veſſels, the more 
eaſy is the growth or increaſe; ſince into them 
the juices are carried by the nearer heart, with 
a greater and more confined impetus. But in 
the more grown animal, the juices, transfuſed 
into the cellular ſubſtance, are almoſt ſtagnant, 
and the extending powers are leſs. 

$. 248. But there is ſtill another cauſe ne- 
ceſſary to be taken into the account, namely, 
a greater proportion of force or impetus in the 
younger heart, with reſpect to the prigpigen's 
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ſolid veſſels and fluid juices in the human body. 
This is proved by the little heart or point, 
which immediately appears vivid and falient, 
when as yet none of the other viſcera, nor 
even any of the future ſolid parts, make their 
appearance; and hence, of courſe, follows 
that greater frequency of the pulſe, obſervable 
in younger animals. For how could the ani- 
mal grow, if there was the fame proportion 
of ſtrength betwixt the tender veſlels and heart 
of the fœtus, as there is in the more reſiſting 
adult veſſels and the heart of a grown perſon ? 
And in this, if I am not miſtaken, the greater 
irritability of the younger heart has a confider- 
able ſhare, by which the venal blood operates 
with a greater force on the heart of a fetus, 
than on that of an adult (F. 113.) For we 
ſee all the ſenſible organs in adults grow 
callous or leſs moveable, while in the fatus 
they are exquiſitely tender and ſenſible; as for 
example, in the eyes, ears, ſkin and brain it- 
ſelf. And is not the ſame greater irritability 
alſo explainable from the greater magnitude of 
the head or encephalon ; whence the nerves 
bear a greater proportion to all the other parts 
in younger animals ? 

§. 249. The heart, therefore, ſtrongly ex- 
erting its force againſt the mucous veſſels, eaſily 
extends them, together wirh the cellular ſub- 
ſtance that ſurrounds them, and likewite all 
the muſcular fibres, at the ſame time, ſpread 
with variety of veſſels. But all theſe eafily 
yield to the prevailing force of the heart, be- 
cauſe as yet they contain only a littte of the 


rigid 


206 Of Nutrition, 
rigid earth, but a great deal of the connecting 
yielding glue. [From hence come the more 
frequent hæmorrhages of young folks, who 
have a greater force of the heart and veflels 
not yet rigid.] But the bones are generated 
in ſuch a manner, that, at firſt, a thick glu- 
tinous juice, being poured betwixt two parallel 
veſſels, and there compacted together, forms 
a membranous fibre, which, by repeated pul- 
ſation of the veſſels, becomes bony. But the 
bones increaſe, when theſe fibres are once 
formed, while the continuous lateral veſlels. 
being extended lengthways by the heart, 
draw with them and elongate the ſaid cohering 
bony fibres ; by this means the cartilage, which 
every way terminates the bones, together with 
the cellular fabric (here compact and elaſtic) 
are repelled by the faid fibres, which increaſe 
longitudinally betwixt each elaſtic epiphyſis, ſo 
as to ſhorten and condenſe the ſaid epiphyſes. 
Thus the length of the parts of the body is 
increaſed ; but, at the ſame time, intervals are 
left betwixt the elongated fibres of the bones, 
which, by this means, become cellular, as they 
grow more earthy. Theſe intervals (by F. 20. 
and 244.) are filled with juices, which, in 
younger animals, are more viſcid and gluti- 
nous than in adults; by this means the bony 
fibres and plates adhere one to another, from 
the glutinous matter fixing, like pegs, into 
their reſpective intervals or foveolæ. 

$ 250. That the younger bones are of a 
more viſcid gluev nature than thoſe of adults 
and old people, is evident from the greater 
degree 
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degree of flexibility that remains in them, from 
their eaſier conſolidating when broke, from the 
greater quantity of glutinous ſerum, and more 
abundance of jelly obtained from the joints or 
extremities of younger animals, and the great 
proportion of the cartilages to the bones them- 
ſelves. 

8. 251. But the animal grows or increaſes 
flower, as it becomes more adult. This is 
proved from the rigidity of the parts them- 
ſelves, which were flexile in the fetus; and 
from many parts of the adult ſkeleton being 
now rigid bone, which were before mere car- 
tilage. For as the animal grows up, a multi- 
tude of veſſels are effaced or cloſed up into 
fibres, beat together by the internal pulſation 
of the larger artery that lies betwixt them, or 
upon whoſe coats they are ſpread; and the 
lights of theſe being occupied by ſolid mat- 
ter, they become in a great proportion ſtrong- 
er; namely, by the bony juice poured into the 
cleits betwixt the bony fibres, or by conden- 
ſing of the cellular ſubſtance in all the mem- 
branes in the coats of the veſſels, &c. But 
every where in all parts of the body a great 
portion of the more watry part of the juices 
being exhaled, the cellular filaments approach- 
ing nearer, attract each other more powerfully, 
cohere more ſtrongly, and reſiſt extenſion with 
a greater force. At the ſame time the glue 
itſelf, which every where adheres to the bones 
and ſolid parts, becomes drier from an expulſion 
of the watry principle, by the ſo often repeated 
preſſures of the arteries and muſcles, * 
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the proportion of earth in the animal every 
day increaſes. 

F. 252. Thus will all parts continue to aug- 
ment in bulk and denſity, 'till they arrive at a 
terminus or balance, beyond which the heart 
will be no longer able to make an extenſion of 
the ſolids. This terminus then is preſent or 
compleat when the cartilages belonging to the 

epiphyſes or heads of the bones, are, by de- 
grees, ſo extenuated, that they can become no 
thinner, but like a pellicle, no leſs firm than 
thin, make a permanent reſiſtance both to the 
heart and to themſelves. At the ſame time, 
and from the ſame cauſes, all the cellular fa- 
bric or expanſions (except in a few places) are 
throughout the whole body compacted or 
hardened, and all the membranes of the arte- 
ries, the muſcular fibres and the nerves them- 
ſelves acquire from the ſaid cauſes (F. 251.) 
ſuch a degree of firmneſs, that they can be no 
longer extended by the force of this heart; 

J 2 53. The cellular web-like ſubſtance, how- 
ever, whoſe plates are naturally looſe, lodged 
in ſeveral cavities of the body, ſtilF'gives way 
to the impuzte of the fat and ſometimes to that 
of the blood, whereby it {wells or enlarges in 
ſeveral parts, fo as to cauſe an increaſe of the 
body, not in length or ſtature, but in bulk or 
thickneſs. But this fatneſs of the body, after 
its full growth, ſeems to follow hence, that 
leſs nutritious matter being depoſited from the 
blood, becauſe the growth now ceaſes, there is 
a redundancy of it towards the other ſecre- 
tions; and becauſe the relitance to the paſſage 
of 
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4 of the humours through the leaſt veſſels is now 
& increaſed from their greater denfity or induratior:; 
therefore the ſluggiſh juices (. uch as make fac) 
1 more eaſily recede Taterally from the leaſt arteries 
5 into the cellular diverticula. But again the ſlug- 

ith ſecretions muſt, at this time, be increaſed, 
© becauſe the relative or comparative force of the 
heart, as tis properly called is now diminiſh— 
1 ed. For the rigidity of the parts increaſes the 
reſiſtances, while the force of the heart itſelf 
does not appear to have gained by the ſaid rigi- 

| dity ; becauſe we know it is a muſcle to the 
ſtrength of which conduce flexility, a plenty 
of nervons juice in proportion to its ſolid fibres, 
and a conſiderable portion or inflax of the red 
blood itſelf; as we ſhall explain more at large, 
when we come to ſpeak of a muſcle. But all 
the foreſaid additions to the body are fo far 
from being increaſed from old age, that, on 
the en they diminich in it. 

F. 25;. But, moreover, the whole body, 
which 5 ſuppoled to remain in a permanent 
ſtate, is really in a perpetual flux, and never 
at reſt. The change, which is made at the 
expence of vaſcular property, never ceaſes; 
for perpetually ſome veſſels go on to be effaced 
or cloſed up into ſolid filaments, according as 
the preſſures from weight, the force of the muſ- 
cles, or of the heart, continue to act more upon 
certain parts. Hence we obſerve, that thoſe 
parts of the body firſt grow rigid, which are 
oftener uſed or laboured in every artiſt. All the 
cellular plates likewiſe are continually condenſed 


or hardencd, while the glue and nouriſhment it- 
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ſelf become more dry and earthy. From hence 
proceeds that rigidity of the joints and bones 
ſo commonly obſervable in old people, the fre- 
quent change of their cartilages into a bony na- 
ture, with a hardneſs of all their ſoft parts, 
from a deficiency of the flexile glue, remark- 
able even in the cellular ſubſtance of the brain, 
heart and arteries, with a greater ſpecific gra- 
vity of their whole body, all its particular parts, 
even the cryſtalline lens itſelf not excepted. 

8. 255. Laſtly, the glutinous, attractive and 
nouriſhing property of the juices themſelves, 
which belong to the human body, is diminiſh- 
ed by the frequent uſe and introduction of ſa- 
line foods, inflammable or ſpirituous drinks, 
with errors and exceſſes in diet of all kinds; 
whence the blood and lymph, at length, de- 
generate into a friable, acrid and little gela- 
tinous diſpoſition. This is proved from the 
flow conſolidation of wounds and fractures in 
old people, from the remarkable fætor of their 
breath and urine, from the increaſe of ſaline 
and diminution of watry parts, obſervable in 
their blood, and from the opacity or diſcoloura- 
tion of ſuch juices, as were formerly colour- 
leſs or pellucid. | 

§. 256. In the decline of life, therefore, the 
intervertebral ligaments, by degrees, grow dry, 
hard and offified ; whence the ſpine. loſes its 
rectitude by a contraction of the vertebræ to- 
wards each other forward, by which the 
height or ſtature of the body is leſſened: the 
tendons, having loſt a great part of their flexile 
glue, become very ſhining, hard and cartilagi- 

nous ; 
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nous; and even the muſcular fibres themſelves 
by repeatedly preſſing out the blood and juices 
from their intermediate veſſels, change into a 
dry, tendinous, white nature: all the veſſels, 
and more eſpecially the arteries, indurate b 
driving out their watry juices, and frequently 
put on almoſt a bony conſiſtence, while the 
lates of the looſe cellular ſubſtance are con- 
tracted into a kind of hard membranes. Thus 
the excretory veſlels, being in all parts com- 
preſſed, and the exhaling ducts or pores cloſed 
or beat together, an univerſal dryneſs enſues, 
while the neceſſary depurations of the blood 
are diminiſhed. From hence the rigidity of 
old people is increaſed, and their blood aſſumes 
a more dry earthy texture, ſo as to depoſite 
a true earthy matter, inſtead of a moiſt vapour, 
throughout the cellular fabric, in all parts of 
the body. The truth of this appears from the 
numerous inſtances of indurations, and bony 
incruſtations by an effuſion of this matter into 
the fabric of the arteries, membranes, upon 
the ſurfaces of moſt of the bones, eſpecially 
the vertebræ, and as we ſometimes perceive in 
the very ſofteſt parts throughout the whole 
body. | 
$. 257, In this manner is the way opened to 
a natural death, which comes on ſo ſoon as the 
heart, now callous and feeble, or nothing in- 
creaſed in ſtrength, ſinks under the load of all 
the increaſing reſiſtances. The lungs, now 
leſs pliable, oppoſe too great a reſiſtance to the 
right ventricle of the heart on one ſide, as on 
the other fide, does the whole ſyſtem of the 
P 2 capil- 
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N arteries, which, indeed, in all ſtages 
of life, oppoſe many conſiderable reſiſtances 
to the heart (F. 160.) Thus the blood, gra- 
dually loſing of its motion, at length ſtops, 
and is more eſpecially collected on the right 
fide of the heart, while the way through the 
lungs is ſhut up; 'till at length the pump-like 
engine, we call the heart, after a few ſtrug- 
gles or palpitations, becomes itſelf quieſcent 
under the load of ſtagnant blood, which now 
begins to thicken or turn grumous. 

F. 258. The limits of this natural diffolu- 
tion, nature herſelf has fixed or appointed to 
all ſorts of animals; although her proportions 
therein are not yet ſufficiently known to us. 
Man, being an animal remarkable for his lon- 
gævity, eaſily ſpins out a natural life to twice 
the length of that we obſerve in an ox or an 
horſe; ſince frequently he attains the age of 
an hundred years, and ſometimes that of an 
hundred and fifty. The feathered tribe, we 
know from certain experience, are naturally 
very long livers; and theſe are again exceeded 
by fiſh, which, being furniſhed with carti- 
lages inſtead of bones, grow perpetually. 
FS. 259. Thus death appears to be abſolutely 

neceſſary and unavoidable from thoſe laws of 

nature, with which we are at preſent ac- 
quainted ; only the bounds of it may be chang- 
ed by a difference in the proportion of the heart 
to the other ſolids, by a variation in the powers 
digeſting the aliments, with the particular con- 
ſtitution or nature of the blood, and the heat 
of the external air. For the larger veſſels 


will 
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will inevitably compreſs the ſmaller, the glue 
will of courſe grow more denſe and hard, as 
its watry parts exhale, and from the ſame ex- 
halation, nothing can kinder the cellular threads 
and plates from running into more powerful 
attractions and coheſions. Yet this rigeſcence 
of the ſolids may be, in ſome meaſure, re- 
tarded, and the dry acrid temperature of the 
blood and juices may be leſſened by a moderate 
courſe of life; not exerciting our machine too 
much, either by motions of body or paſſions 
of mind, by living upon vegetable food and 
drink, and ſhunning exceſles of all kinds, even 
of cold itſelf. 

F. 260. But it may be queſtioned, whether 
we are to believe, that new veſiels and new 
parts may be generated in the human body, 
or be again reſtored ? whether the regeneration 
of parts, cut off from the polype, ſea-nettles, 
moſt of the worm tribe, ſnails, and the reno- 
vation of the ſtomach each year in crabs, and 
the tails of lizards, &c. may be eſteemed 
ſufficient argument for ſuch a belief ? to which 
add the reproduction of true bones in the place 
of thoſe loſt? whether we are to refer hither 
the natural reparation of the hairs, nails, fea- 
thers, &c. which are by no means inorganic! 7 
to Which add the new fleſh generated in wounds, 
renovation of the ſkin, reproduction of the 
ſcrotum, the callus of bones, &c ? the 
queſtion, indeed, appears difficult. It ſeems 
then a common privilege, that infects, and par- 
ticularly thoſe ſpecified, enjoy a very flow mo- 
tion of their viicid, giutinous: juices, in a very 
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ſimple fabric; whence the ſaid juices do not 
run out as in us, but, by attraction, gather and 
cohere with the reſt of the body. In man, 
the membranes we ſee formed in hydatids, 
the fleſh in wounds, and the callus which fills 
up broken bones, and even occupies the place 
of whole bones that have been loſt, are pro- 
duced from the glutinous juices, compacted by 
the pulſation of the adjacent arteries, and are 
a continuation from the divided veſſels, or a 
production of the extremities of the perioſtium 
within the wound. But we ſee, from the re- 
union and growth of parts cut off and ſewed 
on again, as 1n the noſe and lips, or only re- 
placed, as in the teeth, that there is a natural 
neceſſity for divided veſſels to unite and cloſe 
with oppoſite veſſels divided, But for any of 
the more complex, large and organical mem- 
bers to be reproduced, is a thing unheard of 
nor can 1t be admitted in the human body, 
which has ſo great a force of the heart, ſuch 
2 putreſcent diſpoſition in the ſtagnant juices, 
and ſuch a complexity of fabricature in all its 
parts, very different from the ſimplicity nature 
obſerves in the formentioned inſects, 


REMARK. 


However unknown to us may be the intrinſic 
fabric, number and affections of the particles, 
pores and interſtices in the leaſt fibres, membranes 
and veſſels, tis certain, that in the human body, 
as well as in vegetable and foſſile, mixed and text 
bodies, they have a power of affinity, by which 
they ſelect certain particles from the common incre- 
mentive fluid, and then combine, apply and change 
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them, fo as to become part of themſelves; and 
this in a moſt regular geometrical fabricature, ac- 
cording to the laws of affinity and mutual attrac- 
tion or appulle given to the parts of matter by its 
creator. How regular and conſtant, in their figure 
and combination of parts, are the cryſtalizing 
ſalts, the mixed and text foſſils, ſtones and ſhells, 
from this principle merely. This power, though 
it be not abſent in vegetables, 1s yet governed by, 
and dependent on the force of an organic or tubu- 
lar attraction and temporary impulſions from the 
air, heat, &c. So likewile in animals, the tubular 
and corpuſcular forces are modulated by centrifugal 
impulſion through diſtractile canals; joined with 
external reſiſtances from confining, but extenſible 
integuments. Each of theſe powers have their 
limits and proportions reſpectively one to another 
towards a natural, healthy organization and fabri- 
cature; and in the human body are ſubject to ſo 
many and different termina, in the ſcale of com- 
bination, from the more ſimple to the more com- 
plex organs, as profuſe volumes and languages 
ariſe from a few letters; that it is equally impoſſible 
as unneceſſary, to ſum them up by all the powers 
of algebra and geometry conjunctly. If particles 
of ſalts and other foſſils have an intrinſic power, by 
which they accede, concrete, and build up a regular 
texture; why may not the ſame corpuſcular affinity 
join with tubular attraction, and hygraulic vaſcu- 
lar impulſe, to build up a regular organization, or 
even to increaſe or maintain it when ſo built. 
Theſe powers in the human body ſeem to be en- 
grafted one upon the other: ſo that where vaſcular 
impulſion ends, there tubular attraction begins; 
and where that ends, corpuſcular affinity takes 
place, but in ſuch a manner, that they always 
operate conjunctly to the ſame end, though they 
may have different proportions in different Pres 
P 4 0 
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ſo, we may ſay, the hairs, like ruſhes, vegetate by 
impulſion, or that the enamel of the teeth petrefies 
by vegetation. From all which we conclude, that 
organization, as well as nutrition, are ultimatel 

finiſhed by that corpuicular affinity, which is more 
remarkably conſpicuous in the accretion of mixed 
and text bodies, joiued, however, with tubular 
attraction and vaſcular impulſion from the heart. 


8. 261. We have hitherto conſidered what 
belongs in common to all tre veſſels of the 
human body in general; it, the:-fore, now 
reniaius for us to go on to thoſe otfices which 
belong to each artery in particular, Accord- 
ingly we chute to ſpeak firſt of the pulmonary 
artery, as well becauſe it firſt goes out of the 
heart from its right ventricle, as becauſe the 
aorta itſelf receives nothing but what firſt comes 
to it through that artery (S 107.) : but then to 
underſtand the utes of the pulmonary artery, 
requires a previous deicription of the lungs, as 
ne organs of reſpiration, to which, theretore, 
we proceed. . 
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§. 262. HE bags of the pleura (F. 75, 

76.) are exactly filled by the 
lungs; for ſo we call the two viſcera, which are 
diſtinguiſhed into right and left, in figure an- 
ſwerable to that of the bags themſelves which 
they fill, having a broad baſis below; they 
are terminated above at the fir{t rib, by 42 ob- 
tuſe point or cone. The anterior face of them 
is flat, their ſides convex or round, internally 
or in their middle concave, forming a concavity 
ſufficient to contain the heart. The right lung 
is larger than the left, and more frequently 
divided, or half cut through, into three di- 
ſtinct lobes or portions ; but the left lung is not 
ſo often divided into three. They are freely 
ſuſpended by the great blood veſſels, at liberty 
on all ſides, excepting where the external 
membrane of the pleura, departing from the 
thorax to the lungs, and to the diaphragm, 
forms there a mediaſtinal ligament. Eetwixt 
the lungs and pleura is found a watry, or ra- 
ther ſerous vapour, of a coagulable nature, like 
that of the pericardium (F. So.), which vapour 
traniudes from the ſurface of the lungs, and 
is ſometimes increaſed to a dropſy, or elle con- 
creting into fibres, joins the lungs to the 
pleura, 


S. 202. 
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8. 263, The external membrane of the 
lungs is a ſimple, thin continuation of the 
pleura, ſpread all over them, from the ad- 
heſion of the great blood veſſels of the heart, 
yet ſo as to be capable of retaining wind eaſily 
without breaking, after being ſeparated from 
the lungs. The ſame membrane covers the 


interſtice or mediaſtinum of the lungs, like a 


bridge. | 
F. 264. The ſtructure of the lungs is a 
heap of lobes ſeparated from each other by in- 
termediate intervals, in which is extended 
a looſe cellular ſubſtance; the firſt diviſion 
of them is into two extreme lobes, which are 
larger, and one middle one, which is leſs, yet 
cohering together, although afterwards they 
are again ſubdivided internally through a long 
ſeries into lefler lobules down to the leaſt, till 
at laſt the ſmall lobules terminate in very ſmall 
cellular membranes, which, in adults, are va- 
riouſly figured and full of air, which paſſes 
freely on all fides from one cell to another, by 
their open communications. Theſe veſicles of 
the lungs, therefore, do not receive the air by 
a ſingle orifice from the wind-pipe, as into an 
an oval grape or vial, but the air exhaling from 
the leaſt branches of the ſaid wind-artery, 1s 
admitted in ſuch a manner into their irregular 
ſpaces, that it freely ſpreads through them, 
from any one part of the lungs into all the reſt, 
and returns again in like manner. This is 
demonſtrated by inflation, which drives the air 
even through the leaſt branches of the wind- 
pipe into the ſmalleſt lobes; from whence it 
readily 
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readily paſſes into all the reſt. Nor is the cel- 
lular fabric of the intervals ſhut up from the 
veſicles of the lungs, nor are the leſſer lobes 
ſurrounded by any peculiar membrane. 

$ 265. The air is drove into thele veſicles 
through the wind-pipe, which ariſes from the 
larynx (hereafter to be deſcribed), and from 
that only receives its air. The firſt part of 
this wind- pipe is fingle, and deſcends along the 
ſmooth bodies of the vertebræ of the neck, 
partly fleſhy and partly cartilaginous, having the 
gula or eſophagus behind, and a little to the 
left of it; namely, within the cellular ſub- 
ſtance that ſurrounds the wind- pipe, follows a 
canal, made up by a ſucceſſion of cartilaginous 
and muſcular rings: theſe are thin and elaſtic, 
flatter and thicker in their foremoſt part, but 
thinner in their poſterior extremities, which 
are conjoined together by ſtrong tranſverſe 
muſcular fibres, which adhering firmly to each 
extremity of the cartilage, compleat the circle. 
But the lowermoſt bronchal cartilages, within 
the ſubſtance of the lungs, are compleat rings, 

leſſening in their ſizes. 
§. 266. The muſcular or fleſhy rings, alter- 
nately placed with the cartilaginous ones, are 
made up of red muſcular fibres. Some of 
theſe are tranſverſe, connecting the detached 
ends of the annular cartilages, others deſcend 
from each upper to the next lower ring. But 
other muſcular fibres again deſcend perpendi- 
cularly behind from the cricoide cartilage, and 
having reached below the firſt diviſion of the 
bronchia, vaniſh within the lungs. The e's 
verſe 
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verſe fibres contract or leſſen the diameter of 
the wind-pipe, as the longitudinal ones render 
it ſhorter, Alſo within the lungs, betwixt the 
imperfect rings, is found a fort of muſcular 
fabric, but leſs uniform. 

$. 267. In the cellular coat, which ſurrounds 
the muſcular one, but eſpecially in the back 
part of it, along the poſterior interval, that 
is betwixt the cartilages, are placed numberleſs 
ſimple glands, which open by very ſmall ducts, 
like pores into the cavity of the wind-pipe ; by 
which pores they depotite a watry and pellucid 
mucus into that cavity; which mucus, being 
without the leaſt acrimony, not hardening! into 
a ſcaly ſubſtance, is of the greateſt uſe in de- 
fending theſe moſt ſenſible membranes from 
being injured by an impure air, full of par— 
ticles, which, by their mechanical figure or 
chemical acrimony, might be very trouble- 
ſome. Laſtly the internal tube of the wind- 
pipe is compleated or lined by a membrane, 
which is continuous with that of the mc uth, 
ſmooth, ſoft and very irritable. 

. 268. The veſis's of this part of the whole 
wind- pipe in the neck, come from thoſe of tue 
lower thyreoids; in the thorax, from other 
{mall branches of the ſubclavian trunks or the 
mammarics, or the bronchials, properly ſo 
called. Small nerves to it are numerous from 
the recurrent and intercoſtal, 


F. 269. In the upper part of the thorax, 
the wind-pipe 1s divided into two fimilar bran- 
ches reſembling the trunk ittelf, and formed 


like that of imperfect cartilages, alſo furniſhed 
with 
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with ſimilar glandules ; each of which branches 
enters the lung to which it correſponds, only 
the right is ſomething ſhorter than the left. 
Having entered the lungs, the cartilaginous 
rings change into fragments, which become 
more and more difform and teſſalated, or an- 
gular, intermixed with the membrane of the 
pleura, till, at length, the cartilages decreaſ- 
ing, terminate the laſt branches of the bron- 
chia into mere membranes. The glandules 


here are like thoſe before mentioned ($. 267.) 


But there are other conglobate glandules of the 
lymphatic kind (S. 183.) placed at the diviſion 
of the branches, and upon the trunk of the 
wind-pipe, and about the lungs; but theſe 
are not of uſe to the wind-pipe. 

§. 270. The laſt branches of the wind-pipe 
are invifible, which exhale the air into the cel- 
lular ſpaces of adult lungs, and likewiſe re- 
ceive the watry vapours exhaling from the ar- 
teries into the ſaid ſpaces; from whence they 
are thrown out by expiration. 

§. 271. The blood veſſels of the bronchia 
are the arterie & ven bronchiales ; the former 
are almoſt conſtantly two, one coming from 
the upper intercoſtal of the aorta, which is 
diſtributed either to the right only, or to both 
the lungs; the other, from the trunk of the 
aorta itſelf, goes to the left lung. Sometimes 
there are more than two bronchial arteries to 
be ſeen; as when there are three, by the ad- 
dition of a ſecond from the aorta. But ſome- 
times again there is only one artery in common. 


The bronchial veins are moſt commonly two, 
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one right from the vena azygos, the other left 
from a peculiar branch of the ſubclavian vein, 
Theſe blood veſſels travel together with the 
branches of the wind- pipe, and deſcend into 
their membranes in ſuch a manner, that the 
pulmonary arteries, in their way, inoſculate 
with their contiguous arteries, as the veins 
likewiſe communicate with each other. There 
are ſome inſtances where the pulmonary vein 
itſelf has given ſmall branches to the lungs, 
to the wind-pipe, and particularly to the fur- 
face of the lungs. 

$. 272. But there are other larger veſſels be- 
longing to the lungs, called the pulmonary ar- 
tery (deſcribed F. 100 and 102), and the pul- 
monary vein (F. 104.). The trunks of theſe 
blood veſſels likewiſe accompany the branches 
of the wind-pipe in their courſe through the 


lungs, ſurrounded with a good deal of cellular 


ſubſtance, which ſubſtance, being increaſed, 
compoſes the ultimate ſpungy fabric of the 
lungs themſelves. Within this cellular fabric, 
and likewiſe upon the ultimate ſpaces or cells, 
the air veſſels and blood veſſels are ſubdivided, 
ſpread and interwove ſomewhat like the meſhes 
of a net; and here the {mall arteries (SF. 201.) 
exhale a plentiful vapour into their cells, and 
the veins abſorb a watry vapour from the {1me 
cells. Hence water tinQtured, the whey of 
milk, or a thin waxen injection, being urged 
into the pulmonary artery, flows with a froth 
into the wind-pipe ; or on the contrary, being 
urged from the wind-pipe into the lungs, they 
penetrate into the pulmonary artery, In like 


manner, 
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manner, injections paſs from the pulmonary 
vein into the wind-pipe, or from thence again, 


they may be forced into the veins. Laſtly, a a 


liquor, injected by the arteries, readily enters 
the pulmonary veins, and the reverſe. 

F. 273. The lymphatic veſſels, as in other 
parts, form a net-work upon the ſurface of the 
lungs, from whence there are branches convey- 
ing the lymph to the cavity at the back part of 
the mediaſtinum, and to the ſmall glands, which 
lie behind the eſophagus, opening, at laſt, into 
the thoracic duct. The pulmonary nerves are 
ſmall, from a nerve of the eighth pair, which 
deſcends and ſubdivides according to the courſe 
of the bronchia. There are allo ſome ſmall 
nerves to the lungs from the recurrent, and 
likewiſe from the cardiac plexus, which enter 
together with the large blood veſſels. | 

$. 274. The quantity of blood, which enters 
into the lungs, is exceeding great, equal to (or 
even perhaps greater than) that which is ſent in 
the ſame time throughout the reſt of the whole 
body ; which, therefore, demonſtrates ſome 
very conſiderable uſe, proper to this viſcus. 
And that this uſe depends manifeſtly upon the 
air, appears from the univerſal conſent of na- 
ture, in which we ſcarce find any animal with- 
out breathing; alſo from the ſtructure of the 
lungs in the fœtus, in which, for want of air, 
they are uſeleſs, receiving only a ſmall portion 
of the blood, which the pulmonary artery con- 
ducts from the heart. We are now, there- 
fore, to ſpeak of reſpiration, by which the air 
is drawn into, and expelled from the lungs, 


9. 275. 
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8. 275. The element of air appears from 
the principles of philoſophy, to be an elaſtic, 
inviſible and ſonorous fluid. But the atmo- 
ſpherical air, which we commonly receive into 
the lungs, is impure, filled with a great quan- 
tity of watry vapours, with the ſeeds of plants 
and animals, and other foreign matters, but in 
very minute particles; ſo that it weighs 850 
times leſs than water. This air, which ſur- 
rounds the carth on all fides, being preſſed by 
the incumbent columns of its own maſs, per- 
pendicularly, laterally and in all directions, en- 
ters, wherever it meets a leſs reſiſtance, and 
with a conſiderable force, as appears from ex- 
eriments made with empty or exhauſted veſ- 

ſels, and by the air-pump. 
§. 276. This air is excluded from all parts 
of the human body by the ſurrounding cloſe 
ſkin, which, even when dried or tanned, is 
impervious to the air; but more ſo as under the 
ſkin is placed the fat, making an equal refi- 
ſtance to the narrow openings of the abſorbing 
veſſels. It, therefore, now remains for us to en- 
quire, why the air enters the lungs of an adult 
perſon a for with this they are, in a manner, 
conſtantly full, and of courſe are equally preſſed, 
and reſiſting againſt the weight of the whole 
atmoſphere : but that the lungs always contain 
air 1s evident, becauſe, however cloſe you com- 
preſs them, they will be till lighter than wa- 
ter; and even in the foetus, after they have been 
inflated but a few times, they always ſwim, 
whereas, before breathing, they fink to the 
bottom 


Of Reſpiration. — 
bottom of water, if they have as yet not given 
admittance to the air. 

8. 277. The equilibrium of the air's preſſure 
being removed in any place, it conſtantly de- 
ſcends or flows that way, where it is leaſt re- 
ſiſted (F. 275.). Therefore, for the air to en- 
ter the lungs, they muſt make a leſs reſiſtance 
to it than before; namely, the air, which is 
already in the cellular fabric of the lungs, muſt 
be rarified ; but this effect will follow, if the 
cavity of the thorax, in which the lungs are 
contained, and which they exactly fill, be di- 
lated (F. 284.). Thus the air, which is al- 
ways in the lungs, expands into a larger ſpace, 
by which, being weakened in its ſpring, it 
makes a leſs reſiſtance to the external air; and 
conſequently a portion of the ſaid external air 
deſcends into the lungs, ſufficient to reſtore 
the confined and rarefied air, filling the lungs 
to the ſame denſity with that of the external 
air. See F. 290 and 293. 

F. 278. We muſt, therefore, deſcribe the 
powers, which dilate the thorax to produce 
this effect. The breaſt or Verax is a ſort of 
craticle or cage made up of moving bones, 
muſcles and cartilages; being of a figure al- 
molt elliptical or oval with the narrower end of 
the obtuſe cone upwards, and ſomewhat com- 
preſſed before, but behind divided by an inter- 
mediate eminence of the ſpine. In the upper 
and literal parts of this bony craticle are 


placed the lungs; in the middle and lower 


part of theſe lies the pericardium and heart; 
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after which, a portion of the arched baſis is 
taken up by ſome of the abdominal viſcera. 

Sd. 279. The ſhell and pediment of the tho- 
rax are compoſed by twelve ribs on each ſide, 
with the ſternum before, and the ſpinal verte- 
bre in their middle behind. The firmneſs of 
theſe vertebræ, as well from their being locked 
by proceſſes into each other, as by their con- 
nexion with the ribs, makes their union not 
ealily diſſolvable, but very ſufficient to ſupport 
the ribs, as upon a ſolid baſis. The 7265s are 
in general bent in the form of an irregular 
arch, having their greateſt curvature in the 
Giles of their back part, but extending thence 
in their fore part towards a right line. The 
bones of the ribs he ſufficiently parallel with 
each other. The greater part of the rib, 
which 1s bony, 1s round and thick backward, 
but thin and flat forward; while the o her 
part forward is completed by a cartiJa; e 
which, in general, continues the figure of the 
rib, in a flat broad concavity of whoſe bony 
extremity it is fixed and grows from. 

$. 280. The pot \terior and bony thick part 
of cach rib terminates in a head, along fiom 
Which, in the body of the uppermoſt and two 
lowermotlt ribs, runs a cavity or groove, form- 
ed in the other ribs betwixt every two adjacent 
margins, which lie one towards the other. The 
vertebrw are tied to the ribs by ſtrong liga- 
ments, of which the principal ſpread from 

each rib like rays into the next adjacent verte- 


br, other ligaments tie the tranſverſe procels 
10 
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to the tubercle of the rib, and others tie the ribs 
one to another and to the tranſverſe proceſics 
likewiſe at the ſame time. Moreover, betwixt 
the angle of incurvation and the juncture with 
the vertebræ, each of the ten upper ribs ſend 
out a protuberance, which, being articulated 
with the plain fide of the tranſverſe proceſs of 
each vertebra, are ſo tied by ſhort and ſtron 
ligaments to that proceſs, that the rib has li- 
berty to make a ſmall aſcending and deſcending 
motion, but with a conſiderable degree of 
firmneſs. 

$. 281. Among the anterior cartilages of the 
tibs, the ſeven uppermoſt reach to the ſternum, 
and enter into ſmall notches or cavities, which 


are incruſted with a cartilage in the ſides of 


that bone, to which they are alſo made faſt by 
ſtellated ligaments. Of the five remaining ribs, 
the uppermoſt 1s faſtened to the ſeventh 
ceding, and that to the next lower by peculiar 
productions of the cartilage, firmly cemented 
with its fellow, and covered with a ſtrong cel- 
lular membrane, by which they form a cant. 
nuous margin or extremity, which is, at laſt, 
allo faſtened to the ſternum ; but in the reve 
lowermoſt ribs they are at liberty or detached, ad- 
hering only to the mulcles on cach fide. Theſe 
cartilages of the lower ribs are connected by 
ſtrong ligaments to each other and to the 
iternum. 

82. The courſe or direction of the upper 
rib 18 deſcending, but the ſccond rib joins the 
ſternum almoſt in a right angle, while the 
others aſcend from the ſpinal verteb re, but 
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more eſpecially raiſe upwards, as they come 
nearer towards the ſternum. But the bony 
part of the ribs is placed in ſuch a direction, 
that the uppermoſt have their ſides in the fore 
part, very much declined forward almoſt tranſ- 
verſely ; the next or ſecond ribs are placed al- 
moſt to a perpendicular, while the middle ones 
in their lower part project a little outward. or 
forward. Therefore the firmneſs of the ribs 
varies, the uppermoſt being ſhort rather grow 
into the ſternum than form a joint with it; and 
they tranſverſely reſiſt it with a conſiderable 
ſtrength on each fide. From thence the mo- 
bility of the ſternum increaſes downwards, till 
its bottom, adhering only to muſcles, has the 
moſt eaſy motion. 

F. 282. The ſternum, in general, is a thin 
ſpungy bone altogether, one in adults, but is 
variouſly divided into ſeveral in the foetus and 
younger ſubjects. Its upper end reſembles an 
octogon, at the broader part of which it is ar- 
ticulated with the clavicles, which are jointed 
very cloſely with the triangular head of the 
ſternum, and with the firſt rib on each ſide. 
The fides of the ſternum receive the extremities 
of the ribs, each into their reſpective angular 
cavities, while the lower part of the ſternum 
terminates in a detached bony appendix, which 
is, in part, cartilaginous, capable of moving 
and changing its poſition under the denomina- 
tion of the Enſiform cartilage. 

F. 284. In order, therefore, to rarefy the 
internal air, that the external might raſh into 
the lungs, it was neceſſary for the thorax to 

be 
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be dilated. For thus all the ſections of the 
thorax form right angles, and its capacity 15 
increaſed. This motion 1s performed by various 
muſcles, which either operate conſtantly, or 
only at certain times. The intercoſtal muſcles, 
therefore, all of them a& perpetually in ele- 
vating the ribs. For, by this name, we un- 
derſtand twenty-two muſcles, of which, eleven 
are external or next the ſkin, and as many in- 
ternal, ſeparated from the pleura only by fat 
or cellular ſubſtance, The beginning of the 
outer intercoſtals is at the poſterior articulation 
of the ribs (F. 280.); but the termination of 
them 1s in the anterior bony part of each rib, at 
{ome diſtance from the cartilage, in ſuch a 
manner, that the remaining ſpace betwixt the 
cartilage and ſternum to the muſcle is filled by 
a tendinous expanſion. The courſe or direction 
of theſe muſcles is ſuch, that the fibres deſcend 
obliquely forward, from the lower edge of 
the upper rib to the upper edge of the lower 
rib And that their action is to elevate the 
ribs, all authors unanimouſly agree ; becauſe 
they thus deſcend from the upper leſs move- 
able to the lower more eaſily moveable bone, 
in ſuch a manner, that their lower point lies 
more diſtant or remote from the hypomo- 
chlion or point of motion, which is in the 
coſtal articulation with the vertebræ, conſider- 
ing the rib as a lever. 

§. 285, But the internal interco/tals ariſe at 
ſome diſtance from the vertebræ, almoſt at the 
outer tubercles of the ribs before-mentioned 
(F. 280.) ; from whence their origination con- 
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tinues as far as the ſternum, into which the 
uppermoſt of theſe muſcles are inſerted above. 
The direction of theſe is contrary to that of 
the former, except the anterior part of the firit 
OT uppermoſt of them; ſo that they deſcend 
from the lower margin of the upper rib back- 
ward, to the upper edge of the lower rib for- 
wards. Therefore ſome doubt of their action, 
becauſe their lower part is inſerted into that por- 
tion of the rib, whicſt is neareſt its articulation 
with the vertebra, and which, therefore, 
ſeems to be the leaſt moveable : However, the 
elevate the ribs, notwithſtanding this; for the 
great firmneſs or immobility of the upper rib, 
excceding that of the lower, is evident from 
the articulation, weight, and ligaments there 
formed, which {urpalics that mobility, ariſing 
from the greater diſtance. of the center of mo- 
tion: this appears from the diſſection of living 
animals, in which we ſee the innner intercoſtal 
muſcles operate in the elevation of the ribs, 
and reſt in the deprefiion of them; alſo from 
a flexible thread fixed to the rib of ſome hu- 
man eien and drawn in the fame direction 
with that of the fibres of the inner intercoſtal 
mutcles, by which means the lower rib will be 
always approximated towards the upper: the 
greater Hirimnnels allo of the upper ribs proves 
this, as. they ſerve for a fixed point to the lower 
ones; for the firſt or uppermoſt ribs are from 
eight to twelve times firmer and leſs moveable 
than the lower true ribs; ben the difference of 
diſtance in them, from the center of motion, 
is ſcarcely the twentieth part of the length ot 


— 


1 their 
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their whole lever. [Laſtly, the elevatin 
power of the internal intercoſtal muſcles ap- 
pears plainly by experiment in a dead ſubject, 
whoſe thorax, being raiſed or inflated, thoſe 
muſcles ſwell or contract. ] 

8. 286. By the action, therefore, of theſe 
muſcles, the thorax is elevated; fince as the 
ribs turn upon their articulations, their extre- 
mities thereby deſcend and form larger angles; 
but from thence in the middle of their arches, 
by aſcending, their lower edges are drawn up- 
ward. At the ſame time, the ſternum is thruſt 
out forward more from the vertebre and from 
the ribs. Thus the ribs recede farther from 
the vertebre, the right ribs depart from the 
left, and the diameter on all fides, betwixt the 
right and left ribs, betwizt the ſternum and 
the vertebræ, is every way increaſed to about 
two lines or twelfths of an inch: and there- 
fore this enlargement, following in every ima- 
ginable ſection of the thorax, will ſufficiently 
dilate the cavity of the breaſt. This action of 
the ribs is more particularly complete in wo- 
men, and in men who have no ſhortneſs of 
breath. But this dilatation alone is not ſuffi- 
cient for healthy breathing, nor is it ſo conſpi- 
cuous or evident in men, although, in them, 
the intercoſtal muſcles, by retaining and cleva- 
ting the ribs, very much aflift the inſpiretion 
in a tacit or unactive manner, white they afford 
a fixed point to the diaphragm, that the whole 
force of that muſcle may be ſpent not fo much 
in deprefling the ribs, as in urging down the 
abdomen. The bigger part, therefore, of the 
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ſpace, which the thorax gains in inſpiration, 
ariſes from the action of the diaphragm. 

§. 287. By the diaphragm we underſtand, a 
muſcle, expanded in a lenticular or ſmall oven- 
like curvature, by which, in general, the pul- 
monary bags are parted off tranſverſely from 
the abdomen, in ſuch a manner, that the 
middle of the ſeptum 1s nearly the higheſt or 
uppermoſt part of its convexity, by which it 
ſupports the pericardium, while its lateral parts, 
with ariſe from the ſides of the thorax and 
loins, have on all ſides a deſcending obliquity, 
but the moſt backward, as it deſcends loweſt 
of all at the ſpine. The fleſhy portions of this 
muſcle ariſe before from the inner fide of the 
enfiform cartilage, and from the inner face and 
extremity of the ſeventh, eighth, ninth, tenth, 
eleventh and twelfth rib ; after which follows 
an interval, in which the naked pleura lies con- 
tiguous to the peritonæum; from thence the 
mu{cular legs or appendices of the diaphragm, 
which are much the ſtrongeſt part of it, being 
collected on each ſide into two, three or four 
round muſcular portions, ariſe fleſhy from the 
tranſverſe proceſs on each ſide of the firſt and 
ſecond vertebrae of the loins, and tendinous 
from the middle of the body of the ſecond, 
third and fourth of thaſe lumbal vertebræ. 

$. 288, All the fore-mentioned muſcular 
fibres, (F. 287.) becoming tendinous, form the 
center of the diaphragm, which reſembles, in 
figure, an obtuſe index of a ſun-dial, having 
the middle of the larger angle ſupporting the 

diaphragm, 
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diaphragm, while the lateral angles or wings 
deſcend back ward, the left being narrower than 
the right. This center of the diaphragm is 
more moveable and at liberty than the reſt; 
except in the middle of its tendinous part, near 
the fleſhy margin, where the incumbent heart 
makes a reſiſtance, but the lateral parts and the 
fleſhy portions belonging to them, are the 
moſt moveable. 

8. 289. There are two conſiderable open- 
ings through the diaphragm, of which that 
on the right ſide of its tendinous part is 
ſomewhat ſquare and lined or circumſcribed 
by four ſtrong tendinous portions; the left 
opening is elliptical betwixt the two muſcular 
legs, or right and left portions, which ariſe 
from the middle of the bodies of the vertebræ 
of the loins, under which opening they de- 
cuſſate and croſs each other once or twice, but 
above they end in the tendon. This left open- 
ing is, therefore, drawn cloſe together in the 
contraction of the diaphragm, while it is pro- 
bable, that the other opening remains immove- 
able; becauſe the tendons of muſcles are but 
little changed in their motion of contraction. 

$. 290. The ſtructure of the parts, and the 
diſſection of living animals demonſtrate, that 
the fleſhy portions of the diaphragm, which 
on all ſides aſcend from the firm parts to the 
middle and more moveable portion of it, do, 
by their contraction, depreſs the ſame, and by 
that means draw downward the lateral bags of 
the thorax, which contain the lungs ($. 75.) : 
and by this means the perpendicular diameter 

0 


g 
, 


234 (/ Reſpiration. 
of the thorax is conſiderably increaſed, while 
all the viſcera of the abdomen are compreſſed 
and urged againſt the reſiſting muſcles of the 
abdomen, with the reſiſting bony ſides of the 
pelvis. So that the diaphragm almoſt alone 
performs the office of reſpiration 1n a healthy 
man, who is at reſt, [The lungs themſelves 
are altogether paſitve or obedient to the action 
of the air, ribs and diaphragm ; to which they 
are preſſed into ſuch cloſe contact on all ſides, 
that when the thorax is denudated or cleared 
by the knife, leaving its capacity entire, the 
lungs appear filling out the pellucid pleura and 


diaphragm, as cloſe as an onion to its withered 


{kins.] 


§. 291. But in larger inſpirations, which 


receive a greater quantity of blood driven into 


the lungs, and when there is any obſtacle or 
difficulty oppoſed to the action of the lungs 
themſelyes ; in thoſe cafes, ſeveral other powers 
conſpire to 1 ate the 2 8 and raiſe the ribs: 
which powers are inſerted either into the tho- 
rax, clavicles or ſcapulæ, ſuch as the ſcaleni 
W trapezii, ES deſcendentes, ſerrat: 
ſuperiores, and pectorales, together with the 
ſmall elevators, of which a more ample de- 


ſcription may be had from profeſſed ſyſtems of 


anatomy. 


§. 292. We have hitherto ſurveyed the 
powers (F. 209, 266 9 which are able to in- 
creaſe the capacity of the thorax in all its di- 


menſions; it, therefore, remains, that the air 


(F. 275. 5 w ich. is a heavy fluid, and preſſed 
on all fides by the incum! bent co olun uns of the 
atmo- 
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atmoſphere, muſt now enter the thorax or 
lungs: by that greater force which it has over 
the little rarefied air already in the Junge, Or 
vet more powerfully, if they contain no air at 
all. In this action, therefore, which is called 
inſpiration, the kronchia or branches of the 
wind-pipe are every way increated, both in 
length and diameter; becauſe all the diame- 
ters of the thorax are increaſed: but in this act, 
the inflated lungs always follow cloſely conti- 
guous to the pleura, without leaving any in- 
termediate ſpace. At the ſame time the pul- 
monary blood-veſicis, which are wrapped up, 
together with the bronchia, in a covering of the 
cellular ſubſtance, are likewiſe with them ex- 
tended in length, and ſpread out from ſmaller 
into larger angles, by which means the circu- 
lation is rendered eafier through them. While 
this 1s performing, the veſicutar ſubſtance, or 
fleſh of the lungs themſelves, filled out with 
air, increaſes thoſe ſpaces through which the 
capillary blood-veſſels of the lungs make their 
progreſs, whereby the veſicular prefiure, upon 
each other, and upon thote veſſels adjacent, is 
leſſened; thus, therefore, the blood will flow 
with greater caſe and celeri ity into and through 
the larger and ſmaller veſſels of the lungs. 
Hence, we obſerve, the pulic is quicker, dur- 
ing the time of inſpiration. But as for the 
preſſure of the air upon the blood in the 
lungs in this action, it is ſo inconſiderable, as 
not” to deſerve our aotife. {For the preſſure of 
the atmoſphere is never naturally ſo much in- 
creaſed, as to urge the air through the pores 


cf 
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of the lungs into the blood, as it eaſily may be 
forced by art with a ſyringe ; although ſome 
of the air may be ſubſtantially expelled or ab- 
ſorbed this way, as it is in common, through 


the pores of all other bodies, while it approaches 
to a ſolid or fixed ſtate. ] 


$. 293. It is by ſome queried, whether there 
be not air betwixt the lungs and the thorax ? 
and whether this air, being rarefied in inſpira- 
tion, is not afterwards condenſed, ſo as to com- 
preſs the lungs, and cauſe inſpiration ? and they 
again aſk, whether this opinion be not con- 
firmed by the inſtances of birds, in which we 
find this matter to be truly ſo. But we ſee 
every thing concurs to confute this opinion : 
for (1.) immediately behind the pleura, in living 
quadrupeds, as well as in dead human bodies, 
the lungs are contiguouſly viſible to the naked 
eye, without any intermediate ſpace betwixt 
them (S. 290.); but the pleura being per- 
forated, the lungs are immediately, by the con- 
tiguous air that enters, preſſed together towards 
the vertebræ. (2.) Large wounds, admitting 
the air only into one cavity of the thorax, di- 
miniſh the reſpiration ; but ſuch wounds, as 
let the air into both cavities, quite ſuffocate 
or ſuppreſs the reſpiration. (3.) The thorax 


being opened under water, ſends out no bubbles 


of air through the ſaid water. Again, (4.) 
the imaginable ſpace betwixt the lungs and the 
thorax is always filled up by a watry or ſerous 
vapour, or elſe, by the ſame vapour, condenſed 
into a watry lymph. (5.) If the lungs adhere, 
they injure the reſpiration but in a ſmall de- 
gree; 
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gree; which ought entirely to ceaſe, if it re- 
uired an intermediate air betwixt the lungs 
and thorax. Finally, (6.) the external air, 
being admitted to any of the internal mem- 
branes of the human body, deſtroys their tex- 
ture, if they are not defended by a plentiful 
mucus; of which we can find none, either 
upon the ſurface of the lungs or of the pleura. 
8. 294. After the thorax has been every way 
dilated by the ſaid powers (F. 290, 286.), as 
far as it well can be, or as far as is ſuthcient 
for the purpoſes of life and health, the air, 
thus received into a place conſtantly near thirty 
degrees hotter than itſelf, grows warm there 
from the blood, | for the middle degree of the 
air's heat, in the northern countries of Europe, 
mounts the thermometer to about 48 gr. while 
the mean heat of the expired air from the lungs 
is 94 gr. of which the difference 46 gr. of 
heat is gained by the air from the blood, ſince 
breath ſeems to have the ſame heat with the 
lungs in its contact] from which it acquires 
about fifteen degrees of heat; therefore the 
air thus expanding the cells to their utmoſt ex- 
tent, whoſe dilatation, at the ſame time, meets 
with no empty ſpace in the thorax, the blood 
thereupon begins to be ſtopt by the air's ex- 
panſion [being rarefied or increaſed one tweltth 
part of its bulk] compreſſing the leaſt veſſels, 
by which means a new reſiſtance ariſcs to the 
blood, perpetually flowing from the heart into 
the lungs; and, therefore, we ſee, in hard 
ſtraining and long retenſions of the breath, the 
vena] blood ſtagnates in the veins (eſpecially 
about 
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about the head) before the right fide of the 
heart, which is now ſhut, becauſe unable to 
empty itſelf into the lungs; whereupon the 
face ſwells or looks red, and fometimes the 
veins of the brain, neck, inteſtines, kidneys, 
lungs, or even the right auricle itſelf, will be 
burſtened by the violence, Such is the cauſe of 
death, in thoſe who are ſuffocated by compreſſed 
air, by drowning in water, or by ſtrangling with 
cords, Therefore that anguiſh or uncaſineſs, 
which ariſes from the ſtoppage of the blood in 
its courſe through the lungs of a healthy per- 
ſon, is the occafion which excites him to open 
or relax again the powers of inſpiration, and im- 
mediately to ſtir up the forces which concur to 
expiration, thereby to free the thorax and lungs 
from the too much rarefied air. 

§. 295. The powers concerned in expiration 
are chiefly the oblique muſcles of the abdo- 
men, together with the ſtrait and tranſverſe 
ones. The former of theſe are, in one part 
of them, faſtened to the lower ribs, and, in 
another part, they are attached to the os pubis 
and ilium, as a fixed point, with reſpe& to the 
breaſt. Therefore the ſtrait muſcles, being 
contracted, depreis the arch or convexity into 
which the abdominal viſcera are thruſt by the 
diaphragm, and bring the fame nearer to a 
ſtrait line; and, at the ſamc time, the abdomi- 
nal viſcera are preſſed by thoſe muſcles upward 
and backwarc againſt the diaphragm, which 
alone is able to give way, and yield up into the 
thorax, which, at that time, is rendered ſhorter. 
The oblique muſcles, for the fame reaſons, 
com- 
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compreſs the lateral parts of the abdomen, and 
urge the liver, ſpleen and ſtomach upwards : 
and laſtly, they draw down the ribs, which 
were before elevated by the intercoſtals. The 
tranſverſe muſcles, indeed, do not draw down | 
the ribs, but they pull the cartilages of the falſe | 
ribs a little inward, and render the whole ca- 
pacity of the abdomen leſs, while, at the 
ſame time, they urge the viſcera againſt the 
diaphragm. By theſe means the thorax, con- | 
trary to its former ſtate (F. 236.) 1s every way | 
rendered narrower and ſhorter, ſo as to expel 
as much air out of the lungs, as is ſufficient to 
relieve the uneaſineſs caus'd by its retention 
($. 294.). At the ſame time the muſcular fa- 
bric of the bronchia exerts a power of contrac- 
tion againſt the diſtending air, ſo as to promote 
its expulſion ; and the ribs themſelves likewiſe 
returning by their elaſticity to that ſituation and 
reſt, which their articulations require in a ſtate 
of expiration, do all of them fly upwards and 
together, ſo ſoon as the extending powers 
ceaſe; whereupon their elaſticity reſtores them 
ſpontaneouſly to their reſpective places during 
expiration. From hence expiration becomes 
caſier than inſpiration, and quicker in propor- 
tion as three to two; and from hence it re- 
mains always as the laſt act in a dying perſon. 
The triangular muſcle alſo of the ſternum, by 
clevating the cartilages of the true ribs, toge- 
ther with the ſternum itſelf, which they draw 
upward and backward, has ſome {mall ſhare in 
this action. 


§. 290. 
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$. 296. In a more powefful reſpiration, when 
the inſpirations are made wilfully greater, the 
expirations are likewiſe increaſed by the aſſi- 
ſtance of ſome other powers, as of the ſaero 
lumbalis, longiſſimus and quadratus muſcles of 
the back and loins. This force, by which the 
air is blown out of the lungs through a tube, 
is ſufficient to carry a leaden bullet, weighing 
above a dram, to the diſtance of one hundred 
and fixty yards. But in a healthy perſon, the 
muſcles of the abdomen alone ſuffice to an eaſy 
expiration, in which the lungs are not ſo much 
emptied of air as they are by a violent effla- 
tion. 
8. 297. The effects of expiration are a com- 
preſſure of the blood veſſels in the lungs, a 
reduction of the bronchia or branches of the 
wind- artery into more acute angles, a preſſure 
of the reticular ſmall veſſels by the weight and 
contact of the adjacent larger veſſels; by which 
means part of the blood, heſitating in the ca- 
pillary arteries, is urged forward through the 
veins to the left ſide of the heart, while, at 
the ſame time, that part of the blood is reſiſted 
which flows in by the artery from the right 
ventricle; for we ſee, by experiment, that if 
the lungs are not inflated, they are never well 
filled by an injection, which always ſucceeds 
the beſt, by cauſing the lungs to imitate vital 
reſpiration. [Does not, therefore, the blood 
ſeem to flow quicker through the lungs, than 
through other parts of the body? and 1s not 


this made probabic from the quantity of the 
blood, 
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ood, and the ſhortneſs of its courſe, in go“ 
ing trom the right to the left ventricie ?] 

F. 298, Jn ihits manner a refit necellity fol- 
lows for repeating the reſpiration z becauſe the 
collapſed veſſels of the lungs refit the blood, 
epeatedly cx; clled from the right ventricle of 
the heart. And this makes another cau{k: 5f 
death, in thoſe animals which expire in veſlcls 
exhauſſed of air: for in ſuch, the lungs, hav- 
ing the air drawn out from them, e genie, 


4 


ſolid and heavier than water; whence they 


are rendered impervious to the blood. Of the 


ſame kind is the death of thoſe who are extin- 
guiſhed by lightening. Thus, therefore, by 
the power of a moſt wile fabricature, the or- 
gans of expiration are relaxed, to ſoon as that 
uneaſineſs is perceived, which ariſes from the 
hinderance of the blood's courſe through the 
lungs; and thereupon the powers of inſpira- 
tion are excited into action, whereby the courſe 
of the blood through the lungs 1s rendered free 
and quicker. [A denſe air will ſupport life 
much longer than that which is rarified; be- 
cauſe the former more caſily and ſpontaneouſly 
enters and diſtends the lungs, while the latter, 
being unable to overcome the reſiſtance of the 
air-veſſels and confined breath, is excluded. 
Yet a healthy perſon can, without much diffi- 
culty, ſupport any air that has but half the 
common denſity of the atmoſphere.} 

8. 299. It is by ſome queried, whether or 
no there are not other cauſes of alternate re- 
ſpiration ? whether or no we may hope tor any 
diſcovery in this matter, by compreſiing the 
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vena azygos, the phrenic nerve, or intercepting 
the blood ſent to the brains? But thoſe are 
repugnant to comparative anatomy; by which 
we always find the fame alternation in the 
breathing of the animal, independent of any 
{uch nerve or vein. Whether or no reſpiration 
is from the alternate contraction of the antago- 
niſt muſcles, among which, thoſe of expira- 
tion relax the others of inſpiration, and the 
reverſe ? but in this manner, all the muſcles of 
the human body are perpetually in an alterna- 
tive motion. | 

S. 300. From what has been hitherto faid, 
it appears, that reſpiration 1s unavoidably and 
abſolutely neceſſary to life in a healthy adult 
perſon; becauſe, whether the lungs remain 
long in a ſtate either of expiration or inſpira- 
tion (F. 298, 293.), we ſee death will be the 
conſequence. Therefore no animal, that has 
lungs like ourſelves, after it has once breathed, 
can ſubſiſt longer than a few minutes without 
the uſe and benefit of a free air ; but it will 
either periſh, or, at leaſt fall into ſuch a ſtate, 
as differs from death only in its being recover- 
able again by certain powers or actions. 

$. 301. But the uſe of reſpiration is different 
from this neceſſity, which nature might have 
avoided, either by uſing no lungs at all, or «lic 
by diſpohng them in a manner, reſembling 
thoſe f the fœtus. This uſe, tlicrefore, oi 
reſviration muſt be very conſiderable, ſince a1! 
ar mals are either made with lurgs, or with 
il. is in fiſh, or elſe with a wind-pipe di 
; pericd 
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perſed through all parts of the body, as in 


infects. 

. 302. In order to diſcover thi: immediate 
aſcfulneſs of refpirat! on in mankind, let us 
compare the blood of an adult perſon to that 
of a foetus, and aifo with the ſaine vital fluid 
in fiſh. It aypcais then in a ſœtus, that the 
blood is deſtitute of its florid redneſs and ſolid 
denſity ; and in the blood of fiſh we obſerve, 
there is neither heat nor denſity, and but little 
craſſamentum contained in it; and, therefore, 
all theſe properties, we are, by the nature of 


things, perſuaded, the blood acquires in the 


lungs. 
$. 303. It follows, therefore, that our blood 
acquires 1ts heat principally | in the lungs; for 
that all animals, which have lungs, and two 
ventricles in the hear, have the heat of their 
blood commonly twice that of the atmoſphere 
(8. 294. ). Thus in the ſame northern ſeas, 
we obſerve, that thoſe fiſh, which have no 
lungs for breathing, are cold as the element, 
although their flight and motion through the 
waters be ever ſo ſtrong and rapid; but at the 
{ame time thoſe of the whale kind, which 
breathe with lungs, have their blood warm like 
that of man, although they remain almoſt ever 
ſlecpy and fluggiſh. Neither the heart, there- 
fore, nor all the reit of the body, are able to 
generate the heat of the blood, without the 
afliſtance of the lungs.] But does not this 
ariſe from the alternate extenſion and contrac- 
tion, relaxation and compreſſion of the pulmo- 
nary veſſels (F. 292, 295.), by which the ſolid 
R 2 parts 
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parts of the blood are perpetually rubbed to- 
gether, and cloſely compreſſed in the attrition 
that is made during expiration, as it is more 
rapidly moved and ground together during in- 
ſpiration. Nor 1s it any objection to this, that 
water cannot be made to grow hot by any friction. 
Nor, in reality, is that aſſertion true; for wa- 
ter, by violent winds and motion, as well as 
milk, acquires ſome degree of warmth; and 
the blood, which is ſo much more elaſtic and 
inflammable than water, mult of courte acquire 
a much greater heat. Nor 1s the heat of the 
blood from any efferveſcence. For only the 
muſcular motion, being increaſed, or even 
merely by an increaſed uſe of the organs of re- 
ſpiration, the heat of the blood is augmented; 
as it is diminiſhed in proportion, as thoſe ac- 
tions are diminiſhed, and ſoon ceaſes when they 

are wholly ſuppreſſed. 
$. 304. The denſity of the blood is, indeed, 
again promoted in the lungs, partly by the co- 
pious diſcharge of the watry vapour, which 1s 
there ſeparated, and expelled from the pulmo- 
nary veſſels, by which the reſt of the maſs will 
become ſpecifically heavier. But the ſame ef- 
fect ſcems to follow more eſpecially from the 
attrition and preſſure, which the blood here 
ſuifers in being alternately retarded, accelerated, 
and hgured in its courſe through the modulat- 
ing tubes of the leaſt veſſels, which give a 
ſphericity and denſity to the particles. And, in 
this reſpect, the pulmonary vein, being ſmalicr 
than its correſponding artery, is of no fimall 
ule towards increafing the attraction of cohe- 
{100 


9 * * * 
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ſion betwixt the parts of the globules, fo as to 
compreis and bring them cloſer to cach other. 
But it is well known, by the experiments of 
Sir Itaac Newton, that redneſs is increaſed by 
a greater denſity of particles. From hence it is, 
that the redneſs, heat and denſity of the blood 
are always proportionably encreated togetlier by 
muſcular motion or exerciſe, with Which the 
motion of the lungs in reſpiration neceſiarily 
correſponds and increaſes. | But that there is 
ſome {mall difference betwixt the blood of the 
langs and that of other parts, 1s argued from 
many experiments; and particularly extreme 
cold there condenſes the blood in ſome degree. 
Add to this its difference from the thin, watry 
and light blood of fiſhes. ] 

§. 305. It is, therefore, queried by ſome, 
whether the air itſelf is not received by the 
blood in the lungs, ſo as to excite neceſſary vi- 
brations therein? whether this does not appear 
from the reſiſtance of bodies to the heavy ex- 
ternal air; and from the air found in the blood 
veſſels, in the cellular ſubſtance, and in cer- 
tain cavities of the human body; alſo, from the 
cracking obſerved by an extenſion of the joints; 
to which add the air manifeſtly extravaſated 
from the wind-pipes into the hearts of certain 
animals, as in the locuſt, together with a ne- 
ceſſity of a vital oſcillation in the blood itſelf ? 
[and laſtly, the increaſed redneſs of the pul- 
monary blood ?] 

§. 306, Contrary to all this, it is evident, 
that the blood here receives no air into itſelf ; 


R 3 partly | 
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partly from the minuteneſs of the inhalng 
ſels, with the mucus that perpetually lines 
ſides of the veſicles in the lungs; to wich 
add the nature of the elaſtic air itſelf, which 
18 very unapt to paſs through capillary veſluls, 
with a repulſion of it by water, that hinders it 
from paſting through paper, linnen cloth or 
ſkins that are wetted by water, Again the air 
being drove into the wind-pipe, never patles to 
the Bear rt, or whenever it does, it is forced thi- 
ther by {ome great or unnataral violence: but 
the permanent air in the veiiels and humours of 
the human body, from a ſtate of inelaſticity, 
may become elaſtic by putrefaction, froſt or 
an external vacuum. But fuch permanent un- 
claſtic air is incorporated with all liquors, and 
taken into our bodies with the aliments and 
with abſorbed vapours, mixing lowly and with 
ſome difficulty. But there never were an 
elaſtic bubbles of air obſerved in the blood of 
a living animal; and ſuch air, being inflated 
into the blood veſſels of any living animal, 
Kills it certainly and ſpeedily. [Nor is there 
any great certainty of the blood in the pul- 
monary veins, being of a brighter red colour. ] 
§. 307. Whether or no the bl 00d 1s cooled 
in the lungs? and whether or no this ſeems to 
be true from the death of animals in air, which 
is hot to ſuch a degree, as equals the heat of 
the hotteſt breezes in the moſt lultry dog-days? 
[and whether the pulmonary veins are not, 
therefore, leis than the arteries ?] that the 
blood is cooled in the lungs, is thus far true; 


in 
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in that, it there communicates fifteen degrees 
Fits warmth to the contiguous air (3: 294.) 
i*nt that this was not the pr rincipal ( ichgn of 


nature here, upon the blood, is cvideiit ; ſince 
ho Une WII ar, that the renal] blood is hotter 
than tte ral, although lome pronounce the 


former to be ſom what couler Since, there- 


fore, the venal blood enters the lunge, if it 
be there cold, it will follow, that the arterics 
muſt receive it ſtill colder. Fut then here the 
degrees of heat, which the blood communi- 
cated to the air, are again recovered by it. 
And, indeed, a perſon may live in an air much 
hotter than the blood itſelf. We ſee the greater 
capacity of the right ventricle and pulmonary 
artery was neceſlary to reſerve and retard the 
blood, as the pulmonary vein, being narrower, 
accelerates it. 

F. 308. Whether the uſe of the lungs i is to 
abſorb 2 nitre from the air to the blood ? or 
whether the florid colour, obſervable in the 
{urface of a cake of blood, be owing to the 
{ame cauſe, while the bottom part looks of a 
dark and blackith colour? remain as qucitions 
with ſome. That there is a kind of volatile 
acid in the air is certain, ſince that mecting with 
a ſuitable earth forms nitre; for a . carth, 
being exhauſted of its falt, and expoſed again 
to the air, becomes re- impregnated with more 
nitre, But the ſame univerſal acid, we know 
by certain experiments, meeting with a difle- 
rent fort of earth, forms a vitriolic ialt, or ce 
ſea- ſalt. For the caput mortuum of ſca-jait, 
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which remains aſter the diſtillation of the ſpi- 
rit, recovers ſo much ſtrength from the air, 
as enables it to yield more ſpirit by diſtillation ; 
even in ſnow there is a cubicil ſalt, but mar- 
calite ſweats out a true vitriol, and colcothar 
recovers again the acid fpirit, which was drawn 
from it; allo fixed alcali, expoſed to the air, 
turns into a vitriolic tartar. This, therefore, 
cannot be the uſe of reſpiration, becauſe thoſe 
ſalts abound in too ſmall a quantity in the air for 
ſuch uſes ; and air is fitteſt for breathing when 
ure in high muuntains, where thoſe falts 
are the leaſt to be found; nor is there any ni- 
trous ſalt, as yet known, to be found in our 
blood. As for the upper part of the ſurface of 
the cake of blood appearing of a bright florid 
colour, that arifes from a relaxation or looſer 
diſpoſition of the ſpherical globules there, 
while the bottom part appears black, becauſe 
the globules are there more compreſſed and con- 
denſcd by the other incumbent parts. 
$. 309. If it be aſked, why tortoiſes, frogs, 
Lzards, ſnails, ear-wigs and other inſects live 
long without air; we anſwer, that in them 
the lungs are given not fo much for the pre- 
paration of the blood, which they receive but 
in a very ſmall quantity, as for the uſe of 
ſwimming in the water: and from hence it is 
that their lungs are immediately joined with 
the vena cava and preat artery. But inſects, 
we know, draw the air in, and exhale it again 
through their ſkin. If it be aſked, why all 
animals periſh in air that is confined or not 


renewed, 
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renewed, although the animal be (mall, ſuch as 
little birds; we anſwer, becaule the air, which 
has once entered the lungs, and been fouled 
by watry vapours, is rendered leſs etaſt:c, and 
unfit for reſpiration by alcaline vapours. Hence 
it is, that the animal ſurvives longer in air that 
is more compreſſed, than that of the atmo- 
ſphere: for in that cale, there is a greater pro- 
portion of the elaitic clement, which taices 
up a longer time to corrupt it. But even, in 
other caſes, confined air is rendered deftructive 
only by ſtagnation, and filling it with vapours. 
But the reaſon, why animals ſwell in an ex- 
hauſted veſſel, is, from the extrication and ex- 
panſion of the unelaſtic air lodged in the blood 
and other juices. 

d. 310. There is a certain conſent or pro- 
portion between the pulſe and the reſpiration; 
that according to the common courſe of nature, 
there are three or four pulſes counted to one 
reſpiration. 
heart, in a given time, the numbers, both of 
the pulſe and reſpiration, are increaſed. This 
is the reaſon of the panting or ſhort breathing 
in a perſon that exerciſes his body with any 
conſiderable motion; whereby the venal blood 
is returned faſter to the heart (F. 142.). But 
if the blood meets with a greater reſiſtance in 
the lungs, ſo that it cannot paſs freely from the 
right into the left ventricle of the heart, then 


the reſpiration is increaſed both in the number 


and magnitude to forward its courſe; and this 
is the cauſe of ſighing and yawning. If it be 
| aſked, 


But if more blood is ſent to the 
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aſked, why an animal that is dying m ay be re- 
covered again to life, by inflating air into the 
lungs; we anſwer, that the proximate cauſe of 
death (5. 257.) is too great a reſiſtance oppoſed 
to the e of the blood through the lungs, 
whereby it cannot paſs to the aorta ; but, by 
inflating the lungs, that refiitance is removed, 
and the way opened for the blood to paſs on, 
($. 286.). 

$. 311. The mucus, which lines the ſen- 
ſible membranes of the air-veſſels in the lungs, 
may become troubleſome, both by its quantity 
and acrimony; it has been even known to 


cauſe ſuffocation in a dropſy of the lungs. 


Therefore its quantity, adhefion or acrimony 
excites a cough; namely, an irritation of the 
reſpirative ſyſtem, by alternate large inſpira- 
tions, ſucceeded by large and quick expira- 
tions, together with ſudden ſhocks of the ab- 
dominal muſcles, by which the mucus, and 
ſometimes calculous matters are expelled from 
the lungs. 

312. Laughter differs from coughing in 
its cauſe, which reſides commonly in the mind, 
or, at leaſt, conſiſts in a certain titillation of 
ſome of the cutaneous nerves; and, moreover, 
becauſe it is made up of imperfect Guick expi- 
rations through the contracted glottis, after 
one large or deep inſpiration; nor is the air 
perfectly evacuated from the lungs in laughter, 
which, in a moderate degree, conduces to 
health, becauſe to one full inſpiration are joined 


many ſhaking expirations, agitating the blood. 
But 
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But much of it is in danger of ſtagnating the 


blood, 2 the expira tion is not {ull or en- 
tire, whereby the blood is BINS into the 


pulmonary artery without being ſu red to 
through it. Wer ping has ſhort re irations like 
thoſe of laughte - bat fin ſhes with 2 ep ex} 1— 
ration that 15 1 joined by a large inſpi- 
ration; whence it has near 11 the lame good and 
bad eſlects; and, when mogerate, 15 0: duces to 
relieve the anguiſh ariling fron 25 Sneez- 


ing Con! ſiſts of one large or deep inſplration, 
Which is folloved immediately Witli a power- 
ful and ſudden SA piration. 


12 213. The additional or ſecondary uſes of 
reſpiration are many. {It exhaies, as an 
emunory, parts redundant, or even noxious 
from the blood, which, in confined air, ſuf- 
focates.] It is by this force, that the abdo- 
men, with all its viſcera, are continually com- 


preſſed; by virtue of this, the ſtomach, inte- 


ſtines, gall-bladder, receptacle of the chyle, 
bladder "of urine, inteſtinum rectum, and the 
word itſelf, diſcharge their contents; by this 
action the aliments are principally ground or 
diſtoived, and the blood is urged thro' the ſlug- 
giſh veſl-ls of the liver, ſpleen and meſentery. 
More cover, Inſpiration ſerves to convey odours 
with the air to the organs of ſmelling. By this, 
the air is mixed with the aliments, which it 
conduces very much to break and diſſolve to- 
waras a perlect digeſtion. But even ſucking, 
fo neceſſary and natural to the new-born infant, 


is made by the uſe of reſpiration, and form- 
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ing an ample ſpace in the mouth, in which 
the ai: is rarefied, ſo that, by the greater preſ- 
ſure of the outward air, the milk 1s drove 1nto 
that part where it is leſs reſiſted. Laſtly, the 
voice itſelf is owing to the air which we 
breathe ; therefore it may be not inconvenient 


for us, in this place, to deſcribe it more par- 
ticularly, 


LE C- 


253 
L-E U2U KS: XI. 


Of the voice and ſpeech, 


8. 312. IE principal organ of the voice 
is the /orynx; for that being in- 
jured, the air paſſes through the wind-pipe with- 
out yielding any found. By the larynx, we un- 
derſtand an aſſemblage of cartilages, joined into a 
hollow machine or pipe, which receives the 
air from the fauces, and tranſmits it into the 
wind-pipe, having its parts connected together 
by ligaments and muſcular fibres. Amon 
theſe cartilages of the larger kind, thoſe, 
called the anular and ſcutiform, are, in 
adults, frequently changed into bone. The 
anterior and larger part of this larynx, which 
lies almoſt immediately next to the ſkin, is 
compoſed of two cartilages, one called H. 
reades, the other criccides; to which laſt the 
lateral parts of the larynx are fo joined, that 
the portions are always ſo much larger, 
as they are higher ſeated, The back part 
of the larynx is firſt made up by the ſaid an- 
nular cartilage, after connected by the ary- 
tznoide muſcles. The epiglottis is looſely con- 
netted above the larynx with the thyreoide 
cartilage, in ſuch a manner, that it may be able 
to riſe up and ſhut down. The blood veſſels 
of this part are from the upper thyreoids ; and 
the nerves, below, are numerous from the recur- 
rents; as above allo there are nerves coming 9 8 
2 the 
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the eighth pair variouſly inoſculating. The 


former of theſe nerves is remarkably famous for 
its ariſing in the thorax, and being afterwards 
inflected round the aorta and right ſubclavian ; 
and for the origin, which it gives to ſome of 
the nerves of the heart, as well as for the ex- 
periment, by which a ligature upon the recur- 

rent is found to render the voice inſonorous. 
$. 313. All theſe cartilages are connected 
together by various muſcles and ligaments, with 
a certain degree of firmneſs to the adjacent 
parts; and yet ſo, that the whole is eaſily 
moveable together, as are alſo its ſeveral parts 
upon each other. Particularly the ſcutiform car- 
tilage, or the thyroidea anterior, compoſed of 
two plates, which are almoſt quadrangular, 
are inclined to each other in an obtuſe angle, 
which is foremoit. Upon thele cartilaginous 
plates, are ſometimes found two apertures, one 
on each tide for the blood veſſels of the larynx; 
but are not very often to be obſerved. The 
upper proceſſes of this cartilage, terminating 
without any protuberance, are inclined upward 
and backward to their connection with the 
horns of the os hyoides by ſtrong ligaments, 
1he lower parts of theſe cartilages are ſhorter, 
and adapted almoſt with a flat furface to thoſe 
of the cricoide cartilage, to which they are 
connected with a very firm articulation, by a 
ſtrong and ſhort cellular ſubſtance, uniting 
them on each ſide. The middle parts before, 
being perforated with ſtrong ligaments, are 
connected by the inſertion of them to the mid- 
le of the anular cartilage; and - likewiſe by 
other 
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other ligaments above, deicending from the 
horn of the ſcutiform cartilage into the upper 
part of the anular cartilage. 

8. 314. The -ricoide cartilage is before thick, 
and ſtrong increaſed backward ; 'tis in form of 


a ring unequaliy truncated or cut through, and 


in its middle part is divided into two cavities by 
a protuberant line. This is firmer than the 
reſt of the cartilages, and, in a manner, the 
foundation of them; from this there are longi- 
tudinal muſcular fibres and ligaments, which de- 
ſcend into the wind-pipe ($. 266.). The pha- 
rynx likewiſe 15 connected to the ſurface of 
theſe cartilages by many muſcular plates, and 
receives the larynx as it were into its bag. 
8. 315. The two arytænoide cartilages are of 
a very complex figure, ſpontaneoutly dividing 
into two parts; of which the lower is larger, 
and is connected by a moveable juncture with 
the protuberant cricoide cartilage, by a baſis 
moderaicly hollow. They aſcend upwards, of 
a triangular figure, with the poſterior angle 
hollow, the anterior convex, divided by three 
furrows or ſulci, and extenuated upwards, till 
they are, at laſt, finiſhed or terminated by a 
pretty thick, oval, cartilaginous head fixed on 
them. The lower part of thei: cartilages are 
connected by numerous muſcular fibres, partly 
tranſverſe and partly oblique, of which the 
difterent direct ons are viſible enough, but the 
ſcparation of them mpracticable. Theſe are 
called arytænoide muſcles. In the upper part 
the arytænoide cartilage departs from its com- 
panion or fellow cartilage, leaving a rima or 
| eleft 
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cleft perpendicularly betwixt them, which has 
been (not very properly) by ſome called the 
glottis. 

F. 316. The arytænoide cartilages are con- 
nected with the thyreoideals, by tranſverſe liga- 
ments ſufficiently ſtrong and elaſtic, but co- 
vered with the common mucous membrane of 
the larynx, which ligaments are inſerted into 
the flat angle of the thyreoide cartilage ($. 313.) 
Theſe ligaments may be drawn out or ſtretched 
from each other by removing the contact of 
their arytznoide cartilages, and may be again 
conjoined together by placing the cartilages one 
to another; and this is the true glottis, which 
is continuous with the ſaid rima (SF. 315.), but 
at a right angle. 

8 317. From the ſame angle of the thyroide 
cartilage, under a notch, from a arm ligament 
is extended backwards a hollow, and ſome- 
what oval cartilage, in its fore- part con- 
vex, behind concave, and raifed up in ſuch a 
manner, by its elaſticity, as to project conſider- 
ably behind the tongue; but is ſo flexible or 
inclinable downward, whenever the root of the 
tongue is preſſed backward, that, by its tranſ- 
verſe poſition, it ſhuts up all paſſage into the 
larynx, and defends it in ſuch a manner, that 
whatever is contained betwixt this part, called 
the epiglottis, and the arytænoide cartilages, 
paſſes over downward into the pharynx. The 
epiglottis is conjoined to the tongue by pale 
membranous fibres, and to the os hyoiodes it 
is connected by many membranous expanſions. 
But as for muſcular fibres from the thyreo-ary- 
tænoidal 
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tænoidal muſcles and from the ary-arytænoidal 
muſcles, it has either none at all, or elſe ſuch 
as are too minute to have any effect upon its 
elaſticity. 

318. By the ſides of the ligaments of the 
glottis (F. 3 10.), there are two other upper and 
{after ligaments, which go out parallel from 
the arytznoide cartilage to the ſcutiform one, 
which ligaments are fomewhat leſs tendinous 
and leſs elaſtic. Betwixt theſe two ligaments, 
on each ſide (F. 318, 316.) a peculiar cavity 
or ventricle deſcends, having the figure of a 
compreſſed parabolic finus extended downward 
betwixt the double membrane of the larynx, 
opening conſtantly with an elliptical mouth by 
the ſide of the glottis in the larynx. 

319. Laſtly, all the internal cavity of the 
larynx is lined with the ſame ſoft ſenſible or 
irritable and mucous membrane, as we before 
deſcribed in the wind-pipe (F. 263.). But this 
membrane is watered by a great number of 
{mail glands here ſituated. The uppermoſt 
are ſmall ſimple glands, aſſembled together in 
a heap (F. 201.) ſeated on the anterior and con- 
vex part of the epiglottis, upon the hollow 
ſurface of which they ſend out various openings, 
{mall ſinuſſes, and productions; and others are, 
in like manner, continued there in ſmall hard 
acini or bunches. Moreover, upon the hollow 
anterior ſurface and back of the arytznoide 
cartilages (F. 315.), there are ſmall glandules 
placed on 3 ſide of a looſe conglomerate fa- 
bric, compoſed of little round acini or heaps, 
almoſt of a triangular hape, and are, doubt- 

8 leſs, 
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leſs, muciferous, having ſome of their looſer 
parts extended on each fide as low as the anu- 
lar cartilage. In the cavity of the ventricles, 
there are many ſmall mucous glandules ; and 
laſtly, all the internal ſurface of the larynx is 
full of large mucous pores All theſe glan- 
dules ſeparate a thin watry mucus, which yet 
has a conſiderable degree of viſcidity. 

320 Perhaps the thyroeide glandule has a 
like uſe. It is of the conglomerate kind, but ſoft 
and lobular, with many coverings conſider- 
ably large or broad in 1ts extent, but of a more 
tender ſubſtance than the ſalival glands, ſeated 
upon the thyroeide cartilage, and in part upon 
the cricoide cartilage and wind-pipe, along their 
fore part, ſo as to incompals the lateral horns 
and fides of the thyroeides ; but aſcending up- 
wards by a very thin proceſs before, in its mid- 
dle part, as far as the os hyoides. This gland 
is full of a ſerous, yellowith, and ſomewhat 
viſcid humour; but whether it emits the ſamic 
into the wind- pipe or into the gula, is not yet 
determined; at leaſt, there are no duds cer- 

tainly known to open into either of them. 
Whether or no the Juices are altogether re- 
tained in this gland, and afterwards . 75 in- 
to the veins, in a manner reſembling the fabric 
of the thymus, or whether it is of the conglo- 
bate or lymphatic kind, is uncertain. Yet, 
that the uſe of this gland is very conſiderable, 
may appear from the largeneſs of the arteries, 
Which it receives from the carotids and lower 
tubclavians, The veins thereof return their 
blood into the jugulars and ſubclavians. It has 

a pe- 
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peculiar muſcle, not conſtantly to be found, ari- 
ſing from the edge of the os hyoides, and 
ſometimes from the lower margin to the left of 
the thyroeide cartilage, which deſcends without 
2 fellow, ſpreading its tendinous fibres over 
the gland. Upon which alſo the ſternohyoidei 
and ſternothyocridei muſcles are likewiſe ſpread 
or incumbent. 

$. 321. The whole larynx, together with 
the conjoined os hyoides, is capable of being 
raiſed confiderably, at leatt half an inch above 
its mean altitude; which elevation is performed 
by the biventer muſcles, together with the ge- 
niohyoidei, geniogloſſi, ſtylogloſſi, ſtylohyoidei, 
ſtylopharyngei, thyrcopalatini, hyothyreoidei; 
all or ſome of which conſpire together in that ac- 
tion. In this elevation the glottis is preſſed toge- 
ther or made narrower, and the ligaments before- 
mentioned (F. 316.) approach nearer together, 
But thus, by the aſſiſtance of the action of the 
arytænoide muſcles, together with the oblique 
and tranſverſe ones, the glottis may be accu- 
rately cloſed, ſo as to reſiſt with an incredible 
force the preſſure of the whole atmolphere. 

8. 322. The ſame larynx may be, in like 
manner, depreſſed to about half an inch be— 
neath its ordinary ſituation by the ſternohyoidei, 
{t-rnothyreoidei, and caracohyoidei, as they are 
called; and, when thele are in action, allo by 
the joint force of the anterior and poſterior cri- 
cothyrevidei. In this motion the arytænoide 
cartilages depart from each other, and render 
the glottis wider, which 1s allo drawn open 
laterally by the muſcles inſerted into the ſides 
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of the arytznoide cartilages, together with the 
cricoarytænoidei poſtici and laterales. The 


thyreo- arytænoidei, incumbent on theſe parts, 


may compreſs the ventricles of the larynx 
(F- 318.). 

8. 323. Hitherto we have given the ana- 
tomy of theſe parts, It remains, therefore, 
that we demonſtrate what action the air pro- 


duces, when it is driven by the foreſaid powers 


(F. 295.) from the lungs in expiration through 
the wind-pipe into the larynx, and from them 
urged out through the glottis into the mouth 
variouſly configured. The conſequences or ef- 
fects of this, are voice, ſpeech and ſinging. 
And firſt, the voice alone is formed, when 
the air is expelled with ſo great a velocity thro 
the contracted glottis, that it ſplits or makes a 
colliſion upon the glottid ligaments, ſo as to 


\ | ; - 
but the larynx into a tremor, which tremor is 


returned and continued or increaſed by the 
elaſticity of theſe parts. Sound, therefore, 
ariſes from the conjunct trembling of the liga- 
ments (S. 316.), together with the cartilages 
of the larynx at one and the ſame time, which 
we then call the voice, and is of a peculiar kind 
or modulation in every ſingle claſs of animals, 
depending entirely upon the difterence of the 
larynx and glottis. But when a trembling is 
not excited, the expired air cauſes a whiſper. 
FS. 224. The ſtrength of the voice is propor- 
tionable to the quantity of air blown through 
the glottis; and, therefore, a large pair of 
lungs, eaſily dilatable with an ample larynx 
and wind-pipe, joined with a powerful expira- 
OW — tion, 
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tion, all conduce to this effect. But acute and 
grave tones of the voice, we obſerve to ariſe 
from various cauſes, The former proceeds 
from a tenſion and narrowneſs of the glott”*, 
and the latter from a relaxation and expanſion 
of it. For thus, in the former, a greater 
number of air-waves are ſplit in the ſame time 
upon the ligaments of the glottis, whence the 
tremors, excited at the ſame time, are more nu- 
merous ; but when the glottis 1s dilated, the con- 
trary of all this follows. Therefore to produce 
an acute and ſhril voice, the larynx is drawn 
up more powerfully, as the voice 1s required 
to be ſharper, inſomuch that an inclination of 
the head forward is called in to aſſiſt, by which 
the powers of the muſcles, elevating the la- 
rynx, are rendered more full and effectual. 
The truth of this 1s confirmed by experience, 
by applying the fingers to the larynx when it 
forms an acute ſound; for then to raiſe the 
voice an octave, you will eaſily perceive it to 
aſcend near half an inch: alſo the ſame is 
evident from comparative anatomy, which de- 
monſtrates the narroweſt glottis and the cloſeſt 
approximation of cartilages in canorous birds; 
but an ample or broad glottis in hoarſe animals 
and ſuch as bellow or bleet ; an inſtance of this 
we have in whiſtling, where the voice mani- 
feſtly becomes more acute by a contraction or 
narrowneſs at the mouth: and likewiſe alſo in 
muſical inſtruments, in which a narrownels of 
the mouth or opening that expels the air, with 
a celerity of the wind blown out, are the cauſes 
of an acute of ſhrill tone. 
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. 325. Gravity of the voice, on the contrary, 
FX] i from a depreſſion of the larynx by the 
cauſes (S. 323.) already deſcribed ; to which 
aid a broad glottis and a very ample larynx. 
(His is evident to the touch of the finger ap- 

lied to the larynx, when a perſon ſings, by 
which the deſcent of it is manifeſtly perceived 
to be about half an inch for every octave; 
hence the voice of males is more grave; and 
hence the loweſt degrees of the voice degene- 
rate into a mutenelſs c or whiſpering, 

. 326. Singing 1s when the voice, modu- 
luated through various degrees of acuteneſs and 
gravity, is expelied thro' the larynx, while it 
is trembling and ſuſpended betwixt two contrary 
powers; and herein lies the principal difference 
betwixt the chanting of imple notes, and the 

xpreſſion of words. Hence it appears to be a 
laborious action, by reaſon of the continual con- 
tractions of the muſcles, which kee ep the larynx 
at an equilibrium; ; and hence it is, that linging 
makes a perſon hot, becauſe in acute tones the nar- 
rower glottis much retards the expiration, while, 
at the ſame time, a great deal of air is Os 
to give ſtrength to the voice (F. 32..); 
wards whic bs again deep iofpirations « are 3 
ſary. Hence likewiſe the wind- pipe is ren— 
dered very dry, from the quicker paſſage or 
curtent of air, to prevent which a great deal 
of mucus 1s required; and, therefore, it 1s, 
that there are ſuch numbers of mucous recep- 
tacles in the larynx, amongſt which, 1 am 
firmly of opinion, the ventricies before de- 


ſcribed (§. 318.) ought to be numbered. 
| $. 327 
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§. 327. Speech is performed by the larynx 


at reſt, or held in the ſame place, in tones of 
voice differing but little in acuteneſs and gra- 
vity; but then the voice is variouſly changed or 
modulated by the organs of the mouth. Ca- 
norous ſpeech has a variation in the tone or ca- 
dence of the voice, together with a modula- 
tion of it by the organs of the mouth at the 
ſame time. 

F. 328. All ſpeech is reducible to the pro- 
nunciation of Lies which differ in various 
nations; but moſt of them are alike all 
the world over. Of theſe, ſome are called 
vowels, which are made only by an expreſſion 
of the voice through the mouth, without any 
application of the tongue to certain parts of 
the mouth. But conſonants are formed by 
colliſion of the tongue againſt certain parts of 
the mouth, lips and teeth. ut to be more 
particular in theſe matters is beſides our pur- 
poſe, which will not permit us to expatiate 
upon the beautiful art of pronunciation. That 
art, as an extraordinary inſtance of mechanical 
knowledge, has ſo accurately determined all 
the corporeal cauſes concurring to cach letter, 
that, by inſpection only, with the aſſiſtance of 
touch. letters pronounced are underſtood with- 
out hearing them, and the attentive perſon is 
thereby taught to imitate the ſame ſpeech by a 
like uſe of the organs. 

§. 329. Whether or no all the difference of 
tone in the voice depends entirely upon tlie 
length of the ligaments of the glottis, inci caſed by 
the ſcutiform cartilage drawn forward, and the 

8 4 ar) t 
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arytænoide cartilage drawn backward, in ſuch a 
manner, that the ſharpeſt are thoſe made by 
the ligaments in the greateſt tenſion, and, 
therefore, with a quicker vibration? this had 
been advanced by the experiments of ſome gen- 
tlemen of note, and ſince repeated by other 
anatomiſts, | who judge, that the tenſe chords or 
ligaments of the glottis do, from the air per- 
flated by the wind-pipe, produce the voice and 
its ſeveral tones in animals; ſo that greater 
tenſity and cloſure of the ligaments yields a 
more acute voice, as a laxity of them 3 
a more grave tone of the voice. I hat thoſe 
ligaments, drawn cloſe, ſuppreſs the voice; or 
being half way ſhut, and the reſt open, they 
give a tone that is one octave higher; as a third 
part of them, thus ſhut, yeilds a fifth higher, 
&c.] I ſhall not take upon me to determine 
in a matter of ſuch importance, that has not 
yet fallen under my examination experimen- 
tally; there are conſiderable doubts or objec- 
tions to be made againſt this ſyſtem, taken 
from the cartilaginous and bony 1 which 
is thus immoveable, and in no ways extenſible 
in birds; alſo from the voice becoming intal- 
libly more acute in whiſtling, merely by a con- 
traction of the lips only; alſo from the inſtance 
of women, who having a ſhorter larynx and 
glottis than men, nevertheleſs utter a. more 
thrill voice; likewiſe from the experiment, by 
which it appears, that the tone becomes more 
acute by approximating the ligaments of the 
glottis nearer together; again, from the doubt- 
fulneſs of the credit upon which thoſe new 
experi- 
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experiments are publiſhed ; from the want of 
a machine of any perfection to draw the ſcuti- 
form cartilage forward; and laſtly, from a 
ſtrong and evident ſuſpicion, that the author 
of the experiment imagined the ſcutiform car- 
tilage to be drawn forward, when it was, in 
truth, only elevated. Therefore this invention 
merits further enquiry ; and as the author's 
laudable endeavours are not to be here diſcou- 
raged by a refutation, ſo neither are they to be 
haſtily embraced with too much credulity. 


* 


Hern xt 


Of the brain. 


HE remaining actions of the 
human body, we ſhall conſider 
according to the order by which they receive 
the blood from the arteries, The coronary ar- 
teries, we ſpoke of before, when we gave the 
hiſtory of the heart; but next to thoſe, the 
carotid arteries paſs out from the aorta, 

$. 331. The aorta, which comes out from 
the anterior part of the heart (F. 128.), in or- 
der to bend itſelf towards the vertebræ of the 
thorax, forms there a conſiderable arch, by 
which it is bent backward, and towards the 
left, in angle that is round but not very large. 
From the convexity of this arch, three conſi- 
derable branches ariſe, of which the firſt aſ- 
cends towards the right fide, and is imme- 
diately ſubdivided into two large arteries. The 
lowermoſt goes on in the direction of its trunk, 
under the denomination of the ſubclavian. 


dS. 330. 


The other aſcends according to the courſe of 


the wind- pipe to the head, and is called the 
right carotid. The left carotid ſprings next, 
a little inclined from the ſame arch further to 
the left fide; and the third, which 1s {till more 
inclined to that fide, is called the left ſubcla- 
vian, which 1s ſomething leſs than the right. 
About the origination of theſe arteries, the 
next continuous margin of the aorta is a little 


thicke: 
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thicker and more protuberant. [Put variations 
from this courſe are obſerved rarely.}] | 

$. 23”. The carotid artery commonly aſ- 
cends as high as the thyreoide cartilage, with- 
out ſending off any branches, wrapped up to- 
gether with the jugular vein and nerve of the 
eighth pair, in a thick, denſe, cellular ſub- 
ſtance. There, at the ſaid cartilage, it divides 
into two trunks, one anterior, called the extcr- 
nal carotid, which 1s rather larger and more in 
the direction of its trunk; and this conſtantly 
ſends off a branch called thyrecordea, ſuperior 
to the gland of the fame name, to the gula, 
to the poſterior and anterior muſcles of the 
larynx. This branch tometimes ariſes alſo 
below the divifon of the carotid. The ſame 
external carotid ſends off from its inner fide, 
the inflected arteria lingualis, and then the l- 
bialis, which, having given branches to the 
tonſils, moveable palate and uvula, aſcends in 
a ſerpentine courſe over the face to the termi- 
nation at the noſe, and communicates by inoſ- 
culations with the opthalmic artery, and with 
its fellow artery on the other de. From the 
poſterior face of the carotid, the next artery 
which ariſes, is the pharyngea aſcendens, which, 
beſides the pharyngea and branches to the 
muſcles of the moveable palate, ſends likewiſe 
a conſiderable branch in common with the 
nerve of the eighth pair through the foramen 
of the jugular vein to the dura mater, very near 
to the great foramen of the occiput, and by 


the os petroſum ; afterwards this artery divides 
itſelf 
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itſelf at the cuneiform proceſs of the multi- 
form bone. 

8. 333. Again, from the outer edge of the ex- 
ternal carotid, ſprings the occipital artery, which 
ſends branches not only to the muſcles, which 
give it a name, but likewiſe ſends a branch 
through a peculiar foramen of the dura mater 
in the angle, which the os petroſum forms by 
departing from the mamillary proceſs, which 
artery is ſpread through the ſeat of the cere- 
bellum; another branch paſſes over the atlas to 
the dura mater under or into the ſkull; and a 
third ſometimes goes through the foſſa jugularis 
to the dura mater. The next artery, which is 
the aurtcularis, goes to the back part of the 
ear, to the temple, and to the membrane of the 
tympanum. 

$. 334. What remains of the external caro- 
tid artery, aſcends through the parotid gland, 
to which, having given ſome branches as well 
as to the face and eye-lids, it ſends out the 
temporalis, which is a conſiderable ſuperficial 
artery upon the integuments of the bones of 
the temples and forehead. The trunk of the 
carotid, being inclined, conceals itſelf behind 
the lower jaw, under the denomination of 
maxillaris interna. 

FS. 335. In that place, it directly ſends off a 
large trunk, which paſſes to the dura mater 
through a peculiar opening of the broad and 
pteryoide wings, ſeated at the middle foſſa of 
the brain; from whence they are largely ſpread 
through the temples and forehead within the 
dura mater, as far as the falciform ſinus, Some- 


times 
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times this artery is double, and often gives out 
a branch, that is conſpicuous to the lachrymal 
gland of the eye. In the fame place likewiſe, 
the maxillary artery enters in, under the root 
of the wings through the ſphenomaxillary 
fiſſure ; whence aſcending, it paſles by a three- 
fold trunk as far as the upper part of the nares, 
where it is ſpent, after having given off the 
branches called maxillaris inferior, and the ſupe- 
rior to the teeth, with the infra orbitalis, to part 
of the face and eye-lids, and the palatina to 
the bone of the palate, with ſmall branches to 
the dura mater, and others through the ſmaller 
pores of the great wings, with ſuch as accom- 
pany the third and ſecond branch of the fifth 
pair of nerves; and laſtly, together with the 

dura mater filling up the lower orbital fiſſure. 
$. 336. But the other poſterior trunk, com- 
monly called the zuternal carotid (F. 3 32.) aſcends 
without a branch. This artery, having firſt 
made a conſiderable ſerpentine flexure, enters 
through a peculiar foramen in the os petroſum, 
where it is ſurrounded with a capſule from the 
dura mater, like that which comes out through 
all the openings of the ſkull; from thence it 
aſcends upwards and inclined forwards, *till, 
having penetrated into the cavity of the ſkull, 
it riſes up inflected and in a curvature, accord- 
ing to the direction of the ſella equina, in the 
middle of which, there is a cavernus or hollow 
ſinus, retarding the blood; from thence, hav- 
ing given ſmall branches to the fifth pair of 
nerves, it ſends others to the intundibilum and 
dura mater, with one larger to the eye, part 
whereof 
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whereof returns again through a peculiar hoſe 
into the dura mater, which lies upon the mid- 
dle of the orbit. 

§. 337. But the trunk of this internal caro- 
tid, patling over the anterior part of the ſella 
equina, is incurvated backward, and being re. 
ceived by the arachnoide membrane, giving 
branches to the pons and crura of the brain, 
with a circle to the choroide plexus, and one 
that accompanies the optic nerve, it then di- 
vides into an anterior and poſterior branch, 
The former, being conjoined with its fellow 
artery of the other fide by a ſhort inoſculating 
branch, which ſometimes ſprings from the 
trunk itfelf, is then 1ncurvated backward and 
upward, according to the direction of the os 
calloſum, and ſpreads itfelf about the middle 
part of the brain. The latter or poſterior di- 
viſion of the carotid, being conjoined by a ſmall 
inoſculating branch with the vertebral artery, 
aiterwards aſcends a long way upon the fide of 
the brain through the Sylvian foſſa. All the 
branches of the carotid, contained within the 
ikuil, are made up of more thin, ſolid and 
brittle membranes than the other arteries of the 
body. 

d. 338. But the vertebral artery, common ly 
artting 3 the {ubclavian of the ſame fide, 
though the left has been ſometimes ſeen to 
ſpring from the trunk of the aorta, paſſes on 
without giving branches through a place of fe- 
Ccurity. till it enters a foramen in the tran{verie 
procels of the fixth vertebræ of the neck, 
ter which it continues with alternate flexurrs 
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to aſcend through the oblique proceſſes of the 
other vertebræ of the neck; from whence, at 
cach interval, it ſends off ſmaller branches to the 
muſcles of the neck, and communicates with 
the lower thy reoideal; other branches again 
ſome what larger go from it back ward, together 
with each of. the nerves, to the pia mater of 
the ſpinal medulla ; but before, the branches are 
larger though leſs numerous, to the fame ſpi- 
nat: medulla, and communicate by an anaſto- 
moſis, with its ſpinal artery anteriorly. Laſtly, 
growing leſs about the ſecond vertebra, and 
being inflected with a large curvature da 

the tranſverſe proceſs of the firſt vertebra, 
there ſends off confiderable branches to two of 
the muſcles of the neck; alto ſmall branches it 
ſends off in its courſe through the great fora- 
men of the occiput or {kull to the dura mater, 
which lines it, and the adjacent cavities that 
contain the cerebellum ; atter which, it goes 
on through the ſaid formen into the cavity of 
the ſkull. here aſcending, according to the 
courſe of the medulla oblongata, the right 
trunk, by degrees, approaches nearer to the 
left, and is conjoined together with it (in an 
extraordinary manner, hardly to be found in 
other parts) into an artery called the bajilarts, 
which is taipended in the pia mater all along 
under the pons Varolei. From the vertebral 
arterie:, before they are conjoined together, 
pals out branches, which go to the lower ſur- 
face of the cerebellum, and are deeply inferted 
under the fourth ventricle to the inner ſub— 
ſtance of the cerebellum. 1Theſe are the 
2 branches 
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branches ſent off by the ſpinal arteries. But 
there are ſome inſtances where they ariſe con- 
junctly from a ſingle trunk; and then the next 
artery, which it ſends off, is the baſilaris : but 
beſides branches to the medulla oblongata and 
crura of the brain, it gives firſt the lower ar- 
teries of the cerebellum, then the upper and 
ſuperficial ones, with ſmall branches, to the 
fore part of the fourth ventricle. Amongſt 
the foreſaid branches alſo ariſes an artery, which 
accompanies the auditory nerve. Finally, the 
baſilaris, at the fore-part of the pons, divides 
into two branches, each of which communi- 
cates with the poſterior branch of the carotid, 
and goes partly to the poſterior lobe of the 
brain, partly to the ſurface of the cerebellum, 
and in part to the nates, teſtes and upper por- 
tion of the charoidal plexus ; and in part like- 
wiſe enters the anterior ventricles of the brain, 
and goes along with the lower portion of the 
choroides to the corpora ſtriata, fornix, &c. 
F. 339. From the foregoing hiſtory of the 
arteries belonging to the brain, it appears, that 
a very great quantity of blood is in every pul- 
ſation ſent to this organ, inſomuch that it 
makes above a ſixth part of the whole blood, 
that goes throughout the body, and derived 
from trunks that are very near the heart, ſpring- 
ing from the convexity of the aorta, From 
hence it 1s probable, that ſuch parts of the 
blood go to the head, as are moſt retentive of 
motion. Is not this evident from the effects of 
mercurials exerting themſelves almoſt in the 
head only; from the ſudden force and action 
ot 
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of inebriating ſpirits upon the head; from the 
ſhort ſtupor which camphor excites; from 
the heat, redneſs and ſweat, which happen 
oftner in the face than other parts of the bo- 
dy; to which add the more eaſy erupt'on of 
volatile and contagious puſtules in the face? 
The well-guarded paſſage of theſe great and 
important veſſels, in their aſcent to the head, 
defends them from any great injury. The fre- 
quent inoſculations of one trunk, with the other 
going to the head, as well as the frequent com- 
munications of their branches among them- 
ſelves, leſſen any danger that might enſue from 
obſtruction. The conſiderable flexures of the 
vertrebral and carotid artery ſerve to moderate 
the impulle of the blood coming to the brain, 
ſince a great part of the velocity, which it 
receives from the heart, is thus ſpent in chang- 
ing the figure of the inflections. To which 
add, that ſome authors do not improperly ob- 
ſerve the arteries here grow larger or ſome- 
what wider. F 

$. 340. The hiſtory of the brain deſervedly 
begins from its integuments. Such a tender 
part ſo neceſſary to life, we obſerve provi- 
d.ntly ſurrounded on all fides, firſt by a ſphere 
of bones, conſiſting of many diſtinct portions ; 
by which means it is rendered extenſible, at the 
ſame time that it is effectually guarded againſt 
external prefſure. To the internal ſurface of this 
bony ſphere, on all fides, grows a very ſtrong 
membrane, compoſed of two plates ſufficiently 
diſtinct, which are firmly attached by an inft- 
nite number of ſmall veſſels, as by ſo many 
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foot-ſtalks to the whole ſurface of the ſaid 
bones, ſo as to be no where eaſily ſeparable in 
a healthy perſon ; theſe, being very thin and 
ſmooth, adhere leſs firmly to the bones, but 
more ſtrongly to the ſutures, ſo called from 
their figure, which join the bones of the ſku]! 
one to another. In younger ſubjects, the ad- 
heſion of the dura mater to the ſkull is ſuch, 
that the ſeparation of it pulls off the fibres of 
the bones to which it is connected. In adults, 
many of the veſſels, which it inſerts, being ef- 
faced, renders it more eaſily ſeparable ; yet it 
is not without ſome force, even in thoſe, that 
the dura mater can be ſeparated from the ſkull, 
From the rupture of theſe veſſels, which en- 
ter the bones of the ſkull, appear thoſe bloody 
drops, which are oblervahtle after removing the 
cranium. Hence appears the vanity of all that 
has been advanced concerning the motion of 
the dura mater. But for the motion, which is 
remarked by the writers of obſervations upon 
wounds in this part; that, being præternatural, 
was the conſequence of the beating of the ar- 
teries, in a part Where the reſiſtance of the 
bone was now removed, while the reſt of the 
dura mater, next to the ſkull, ſuſtained the 
force of the heart without motion. [Alſo that 
part, which is properly the dura mater, has 
neither nerves, nor ſenſation or irritability.] 

F. 341. The cuter plate of the dura mater, 
which adheres to the bones of the ſkull, is to 
them initcad of a perioſteum, and ſupplied or 
furniſhed with ſmall nerves and blood-veſſels 


coming through all the ſmall holes of the 1 8 
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* from whence, and from its cohefion with the 
perioſtia of the head, ſpine and whole body, it 
has from the Arabians received the name ma- 
ter. The internal plate of the dura mater is, 
in moſt parts, continuous with the former, 
but, in ſome ſubjects, it recedes a little from 
it, as in the great ſphenoidal wings, and at the 
ſides of the ſella equina, where a good deal of 
blood is poured betwixt them; and they like- 
wiſe recede thus upon the fella equina itſelt : 
the ſame plate, having left the outermoſt, ad- 
hering firmly to the bones of the {kull, deſcends 
doubled together to form the falx, which ariſes 
firſt from behind the proceſſus criſtæ-galli of 
the multiform bone, afterwards from the criſta 
itſelf, and from the whole junctures of the 
bones of the forehead and the parietals; and 
laſtly, it ariſes from the middle of the back 
part of the occipital bone, and growing broad- 
er backwards, it divides the hemiſpheres of the 
brain, betwixt which it is placed; from whence 
departing, it is extended to the corpus callo- 
ſum. That there are ſhining fibres in this 
part, diſperſed towards the longitudinal ſinus 
from the conjunction of the tentorium, in the 
thape of branches and palm twigs, is certain; 
but it does not, therefore follow, that they 
have any muſcular motion ; and betwixt theſe 
fibres frequently there is no membrane, only 
natural foramina are interpoſed. The falx is 
both joined to, and continued from the middle 
tentorium, which is extended laterally. In the 
ſame manner, with tome difference of fitua- 
tion, the ſaid falx ſends out a ſhort plate down- 
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ward, which divides the cerebellum, together 
with the ſtrong tentoria or lateral productions, 
which, ariſing from the cruciſorm protuberance 
of the occiput, are interpoſed tranſverſely be- 
twixt the brain and cerebellum, extended as far 
as the limits of the os petroſum, and connect- 
ed to the anterior clinoide proceſſes, leaving an 
oval aperture for the medulla oblongata to de- 
ſcend freely. Theſe productions of the dura 
mater ſerve to prevent the parts of the brain 
from preſſing one another, in all ſituations and 
poſtures of the body; and they likewiſe hinder 
one part of the brain from bruiſing the other, 
by any ſhock or concuſſion. Hence it is, that 
in the more active quadrupedes, where a con- 
cuſſion is more likely to happen, the brain and 
ccrebellum are divided by a bony partition. 

F. 342. In the external ſurface of the pia 
mater, not far from the ſinus of the falx, are 
placed ſmall glandules, of which ſome are 
more hard and red than others, ſeated in the 
reticular texture of the hard membrane, look- 
ing towards the finus, to whoſe cavity they are 
oppoſed, in ſuch a manner, that ſome of them 
are contiguous to the hollow of the ſinus; 
others are ſo placed at the inſertion of the larger 
veins into the pia mater, that, together with 
the former, they make up a continued range or 
ſeries; others of them again are ſoft, oval, 
and diſpoſed in heaps or aſſemblages. But 
the vapour, which exhales from the ſurface of 
the pia mater, 1s not ſeparated by theſe glands, 
for it is every where exhaled, even into the 


ventricles, where there are none of thoſe 
glan- 
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glandules; and it plentifully tranſpires every 
where from the mouths of the leaſt arteries, as 
we ſee, by experience, when water or fiſh- 
glue are injected, which ſweat out through 
every point in the ſurface of the dura mater. 

$. 343. The next covering of the brain, 
which is more cloſe to it, exactly retemblin 
its figure, and adapting it to that of the hol- 
low ſkull, has been, by tome, denominated, 
from its tenuity, arachnerdes, i. e. like a ſpi—- 
der's web. This very thin or tender membrane, 
being pellucid like water, every way {urrounds 
the brain, whole inequalities it climbs over, 
and, according to its little itrength, ties together 
with the larger veſſels, over which it is ſpread, 
in ſuch a manner, that the ſaid veſſels ſeem to 
run betwixt the pia mater and arachnoides 
which laſt is, therefore, no part or lamella of 
the pia mater, from which it differs by fatua- 
tion, and that, in a moſt remarkable manner, 
more eſpeciaily on the ſpinal medulla. 

§. 344 The third or innermoſt covering of 
the brain, which is ſoft and cellu'ar, is pro- 
perly the ĩ ma'er. "This immediately inveſts 
or ſurrounds the whole ſurface of the brain 
on all ſides, is extremely vaſcular, tender, and 
ſomcwhat of a cellular ſubſtance. The cells 
of Which again contain an infinite number of 
molt na-ute veſſels, v hich are, by this cellu- 
lar fabric, exhibited like little roots or bunches 
of cotton to the brain. This deſcends betwixt 
every furrow and fiſſure of the brain and ce— 
rebellum, and even infſinuates itſelf into the 
ſpinal medulla. This, being received into the 
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cavities of the brain, changes its fabric, ſo as 
to become ſoft and almoſt of a medullary con- 
ſiſtence, more eſpecially when the ſubject, that 
comes under the examination of the knife, has 
lain dead ſome conſiderable time, yet then it 
is able enough to demonſtrate the . them- 
ſelves in its fabric. 

§. 345. The velns of the brain are not diſ- 
poſed in the ſame manner with thoſe in other 
parts of the body. For neither have they any 
valves, nor do they run together in company 
with the arteries, nor have their trunks the 
ſtructure which is commonly obſerved in the 
other veins. The veins, therefore, which 
come out of the innermoſt cavities of the 
brain, thoſe which are ſpread upon the ſtriated 
bodies, the veins of the choroide plexus, with 
the lucid ſeptum and the anterior ventricles, 
are collected together into trunks, which, at 
laſt, meet in one great vein or often two, which, 
being accompanied with many ſmall arteries of 
the choroide plexus, deſcends backward to the 
partition of the brain and cerebellum (S. 342.). 
In that place, it receives veins ariſing from the 
poſterior and lower part of the brain, and ſome 
of the cerebellum, from whence the blood 
paſſes into a finus, which is a kind of vein in- 
cluded in a reduplication of the inner plate or 
membrane of the brain, into which the veins, 
to ſhorten their length, are generally inſerted ; 
and this {ſinuous vein generally deſcends to the 
greater ſinus on the left ſide, though ſometimes 
it ends bifurcated, one branch on each fide. 


9. 340- 
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F. 346. The upper and ſuperficial veins of 


the brain are large, and ſpread in the windings, 
with which the brain on all fides abode, 
With thoſe veins, through the whole ſurface of 
the brain, are 1inicrted other veins of the dura 
mater; and others, which enter y peculiar 
orifices, into the talcitorm ſinus. From thence 
the veins, gradually collected together, paſs 
along moſt "of them e ſome few of 
them in a ſtrait direction, Rs” others back- 
wards, of which thoſe forward are the largeſt, 
and open themſelves by ſinuſſes obliquely cut 
off into the long falcrfor m fines, which is form- 
ed by the right and left plate of the internal 
membrane of the dura mater, which meet to- 
gether below upon the upper part of the back 
of the falx. From thence it is of a triangular 
figure, convex in its upper fide, beginning with 
a ſlender origin at the ſeat of the toramen cæ- 
cum, that is placed above the criſtagalli; from 
whence it aſcends and follows in the courſe of 
the falx, until that joins the tentorium; it is 
generally inclined to the right fide, and takes the 
name of the ig irauſoor/e ſiuus, which then 
goes by a peculiar channel in the occipital 


and temporal bone, tranſverſely to its incurva- 


tion at the opening of the jugular vein; in 
which place being much enlarged, it receives 
the lower finus petroſus, together with the oc- 
cipital ones, which are hereby diſcharged into 
the jugular vein. But tie left tranſverſe ſinus 
relembies the former, and is like that conveyed 
in a {imilar courſe to the jugular vein, into 
which it is rather inſerted on the right fide than 
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continued, as it were, in a trunk. Into the 
ſaid longitudinal finus, the fourth ſinus ($. 345 
together with the occipital ſinus, uſually inſert 
themſelves. But there are ſome inſtances, 
where all theſe are diſpoſed, in a different 
manner, by an inſertion of the longitudinal, 
into the left tranſverſe ſinus; and then the right 
tranſverſe ſinus receives the fourth and the oc- 
cipital one. At other times they are equally 
divided into two tranſverſe trunks; and ſome- 
times the middle finus joins the tranſverſe ones. 

8. 347. There is a ſlender and rounder ſinus, 
which runs along the lower and thicker mar- 
gin of the falx, ſomewhat of an irregular 
figure, receiving veins from the falx itſelf, and 
communicating likewiſe with the upper ſinus ; 
it alſo receives veins from the adjacent hemi- 
ſpheres of the brain, and from the corpus cal- 
loſum. Where the tentorium joins with the 
fore-part of the falx, this is commonly there 
inſerted, into the fourth ſinus. 

$. 348. The lower veins of the brain, which 
lie next to the baſis of the ſkull, are varioully 
inſerted. The foremoſt of them coming from 
the foſſa Sylviana, collected together into ſome 
trunks, are inſerted into the cavernous finus or 
triangular interval, that lies at the fide of the 
ſella equina, betwixt the external and internal 
plate of the dura mater. Other veins, from 
the pons itſelf, lead into the upper ſinus petro- 
ſus. Other poſterior veins, which come from 
the poſterior lobes of the brain, are inſerted 
in great numbers into the tranſverſe ſinus that 
is ſeated within the tentorium. 
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349. The upper veins of the cerebellum, 
meeting together in large trunks, partly open 
themſelves into the fourth ſinus, and in part 
into the tranſverſe ſinus. The lower veins, from 
the cerebellum and medulla oblongata, inſert 
themſelves into the upper ſinus petroſus. 

$8. 350. There are ſtill many ſmall ſinuſſes, 
beſides thoſe before- mentioned. The moit an- 
terior of them, which is commonly /:4e a c/r cle, 
is larger behind than in its fore-part, which is 
ſlenderer, and ſurrounds the pituitary glandule 
betwixt the clinoide proceſſes, communicating 
with the cavernous and with the lower petroſe 
ſinuſſes; likewiſe communicating betwixt thoſe 
proceſſes and the carotid of nerves, artery, and 
again by the way of the ſixth pair, with the 
upper petroſe ſinuſſes behind the fifth nerve. 
There are ſome inſtances, where this ſinus re— 
ceives the ophthalmic vein; and ſometimes the 
tranſverſe, joining to the cavernous iu, ſup- 
plies the place of this circular finus, or cſe 1s 
preſent with it at the ſame time. 

8. 351. The upper pet, , ſinus is conveyed 
backwards in a cavity of the vs petroſum, and 
takes its origin from the extremity of the an- 
terior ſulcus of the os petroſum, where it com- 
municates with the cavernous linus, and re- 
ceives the inſertions of the veins of the dura 
mater, and ſometimes of the anterior veins of 
the brain itſelf, mentioned before (F. 348.); 
then it is inſerted into the angle of the tranſverſe 
ſinus, where it begins to be bent. Another 
vein likewiſe deſcending down through the os 
petroſum, is, in like manner, inſerted into 
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the arigle of the tranverſe ſinus. The /oto- 
er ſinus petroſus, which is larger, goes round 
the root of the bone of this name, and com- 
municates with its fellow behind the clinoide 
proceſs; alſo twice it communi-ates with the 
cavernous ſinus and with the upper finus, and 
is conjoined under the nerve of the fifth pair, 
being finally inſerted into the jugular foſſa or 
cavity. Moreover, it receives ſome veins from 
the vertebre. To the fame outlet alſo the 
occipital ſinus leads on each ſide, which being 
pretty large, goes round the margin of the 
foramen, till, arriving at the falx of the cere- 
bellum ($. 341.), it is ſooner or later inſerted, 
together with its fellow, for the moſt part into 
the fourth ſinus, and with that into the left 
tranſverſe one, or into the longitudinal ſinus 
itſelf ; or laſtly, by a divided extremity into 
each of the tranſverſe ſinuſſes. This ſinus re- 
ccives the lower and poſterior veins of the dura 

mater, and ſome others from the vertebre. 
$. 352. The anterior occipital ſinus is irre- 
gular or multiform, partly tranſverſe and partly 
deſcending to the great foramen, being variouſly 
conjoined with the lower petroſe ſinuſſes; from 
whence it paſſes with the nerves of the ninth 
pair, and either communicates through a pe- 
culiar foramen by emiſſaries into the outer ver- 
tebral vein, or other branches paſling out be- 
low, open into the venal circles of the ſpinal 
medulla. But the cavernous finuſſes of the 
dura mater (F. 345.), being ſurrounded with a 
good deal of cellular ſuſtance, receives, be- 
ſides the ſore-mentioned ſinus (F. 349, fee. 
arge 
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large veins already deſcribed, and tranſmits 
them with peculiar veins, together with the 
firſt and ſecond nerve, and third branch of the 
fifth pair, with a large artery of the dura ma- 
ter ($. 33 5.), and the internal carotid (F. 336.); 
alſo it ſends out other emiſſaries through a fo- 
ramen, which is not conſtant in the great wing, 
which form inoſculations with veins placed on 
the outſide of the ſkull leading to the jugulars, 
and eſpecially with the largeſt pterygoidal plexus 
of veins belonging to the noſe. The great 
vein of the dura mater, whoſe branches are ac- 
companied with an artery, is often double and 
inſerted into one of thoſe emiſſaries which we 
have deſcribed. In the ſame manner, the 
veins of the pericranium paſs through ſmall 
holes in the parictal bones into the longitudi- 
nal finus, as the occipital veins paſs through 
the maſtoide hole into the tranſverſe ſinus thro” 
the anterior channel of the occipital bone, and 
the external vertebral veins are inſerted into the 
jugular ſinus; and others of the anterior occi- 
pital veins, accompany the nerve of the ninth 
pair. Thus there are an infinite number of 
ways open to the blood, by which it may paſs 
from the ſinuſſes, wherein it is often collected 
in too great a quantity; but, by this mechaniſm, 
it may eſcape either on one fide or the other, 
according to the different laxity and declivity of 
the parts. [Hence no violent ſymptoms follow 
upon tying either or both of the jugulars or 
other large veins.] 

§. 353. The great quantity of blood, which 
goes to the brain, the greater impulſe with 


which 


— CY r 


284 Of the Brain. 


which it is ſent into the carotid arteries (F. 339.), 
and the immunity of this part from every kind 
of preſſure by a ſtrong bony fence, joined 
with the flower motion of the blood through 
the abdominal viſcera and lower extremities, 
alſo the perpetual exerciſe of the brain and 
ſenſes, do all determine a copious flux of 
blood to theſe parts, and are likewiſe the cauſes, 
why, upon every increaſe of the circulation, 
the head is more particularly and ſurpriſingly 
filled with blood. Hence it is, that a redneſs 
of the face, a turgeſcence and ſparkling of the 
eyes, with a pain and pulſation or throbing of 
the arteries in the head, are fo frequently fol- 
lowed with a bleeding at the noſe, by violent 
exerciſes or motions of the body. From hence, 
therefore, it is evident, that, if the veins were 
of a thin and round ſtructure in the brain, 
they would be unavoidably in greater danger of 
breaking, whereby apoplexies (to which, in 
their preſent ſtate, they are often liable) would 
be much more frequent. To avoid this, there- 
fore, nature has given a different figure to the 
veins which carry out the blood from the 
brain, by which they are more eaſily and large- 
ly dilatable, becauſe they make an unequal re- 
fiſtance ; their texture is likewiſe very firm, and 
more difficultly broken, eſpecially in the larger 
finuſſes, which perform the office of trunks ; 
for as to the ſinuſſes of the lefler ſort, they are 
either round, half cylindrical, or of an irre- 
gular figure. Beſides this, nature has guarded 
the ſinuſſes by croſs-beams, internally made of 
ſtrong membrancs, and detached from the right 
tO 
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to the left fide within the ſinus, which, in 
greater diſtenſions, they draw towards a more 
acute angle, which is capable of a larger dila- 
tation, ſtrengthening and guarding it from a 
rupture at the ſame time. She has likewiſe, in 
theſe veins, provided numberleſs inoſculations, 
by which they open mutually one into another, 
and openly communicate with the external 
veſſels of the head and with thoſe of the ſpinal 
medulla, by which means they are capable of 
freeing themſelves more eaſily, whenever they 
are overcharged with blood, (F. 352.). 

$ 35:. It is by ſome queried, whether a 
part of the arterial blood is not poured into the 
finuſſes of the brain? and whether they have 
not a pulſation excited from that blood ? that 
they have no pullation is paſt doubt, becauſe 
the dura mater every way adheres firmly to 
the ſkull, but much more firmly in thoſe parts, 
which are the ſeats of the ſinuſſes. Indeed they 
receive liquors injected by the arteries ; but 
whether thoſe tranſude through the ſmall ex- 
haling arterial veſſels, or whether they firſt 
make a compleat circle through the veins, as 
is moſt probable, we are not yet furniſhed with 
experiments enough to determine. 

$. 355. Thus all the blood of the brain or 
encephalon is finally conveyed into the jugular 
veins, which are very dilatable, and, for that rea- 
ſon, guarded with valves to prevent a return of 
the venal blood from the right auricle, being, at 
the ſame time, ſurrounded with a good deal of 
cellular ſubſtance. For as to the blood, which 
goes to the head by the vertebral veins, it is a 
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very inconſiderable quantity; but the ample 
jugulars aniwer, in fuch a manner, to the 
great upper vena cava, in a direct courſe, that 
they afford the high way for the blood to re- 
bath back to the heart, 

§. 35%. Whether or no there are lymphatie 
veſſels to be ſeen in the brain, is by ſome queſ- 
tioned? Indeed we read defcriptions of them 
in the pia mater, and in the larger choroidal 
plexus; but, for my own part, I have never 
been able to ſee them, and poſlibly there are 
none to be ſeen, ſince there are no conglobate 
or lymphatic glands in the brain, which are 
always near at hand, wherever any of theſe 
veſſels are to be found. As for the various ac- 
counts, which are given of the pituitary glan- 
dule, of the infundibulum, and of the ducts, 
which lead from thence into the veins of the 
head, abſorbing and tranſmitting a water from 
the ventricles of the brain; they are not ſup- 
ported by anatomical experiments, which make 
it more probable, that the vapour, which is ſe- 
creted into the ventricles of a healthy perſon, 
is, in like proportion, abſorbed again by the 
inhaling veins, or if any part abounds, that 
deſcends through the bottom of the ventricles 
to the baſis of the ſkull, and from thence into 
the looſe cavity of the ſpinal medulla. That 
this is the caſe, appears from palſies, which 
enſue on one ſide of the body after apoplexies; 
and from the bifide ſpines or watry tumours in 
the lower part of the ſpinal medulla, follow- 
ing in thoſe who have an hydrocephalus. But 
the ſaid pituitary glandule receives into itſelf a 
5 ſtrong 
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ſtrong medullary cone, which yet is inſerted 
foft and very much like the cortical ſubſtance 
of the brain, more eſpecially in its poſterior 
appendix, which is extended to the poſterior 
clinoide proceſſes ; but it is neither of any cer- 
tain or known uſe, nor like unto any glandule, 
with which we are acquainted. 

8. 357. It now remains for us to ſpeak of 
the encephalon itſelf. But many are the parts 
included under this general denomination. By 
the bran, properly ſo called, we underſtand 
that upper and ſoft viſcus, which is contained 
in the ſkull, and which is lodged by itſelf in 
its fore part, but backward tis incumbent over 
another conſiderable part, called the cerebel;um, 
which lies in the poſterior and lower cavities of 
the occipital bone, under the membranous ten- 
torium, which parts it from the brain, whoſe 
lower, middle and white portion, deſcending 
before the cerebellum, is, in part, called the 
pons, and, in part, the medulla cblengata. 

F. 358. The ure of the brain reſembles 
that of half an egg, which is deeply divided 
longitudinally, but not cut through above half 
way. Both the upper and lower ſurfaces are 
full of many gyri or convolutions, which pretty 
deeply cut or divide the brain with round ends 
or angles into undulated portions. Upon the 
ſurface of the ſaid lobules or portions lies the 
cortex, extremely ſoft and inclined from a yel- 
low or red to a grey or aſh colour, being the 
moſt tender of all parts in the human body: 
this inwardly is filled with the medulla, which 
is almoſt perfectly white, except that, in many 

places, 
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places, it is per forate l by fed arteries, which 
are more fimp'e and perpendicular, or ftraipht, 
than in other parts. This medulla is more ſolid 
and more capable of ſuſtaining its figure, not- 
withſtanding it is very ſoft, and abounds in a 
greater quantity than that of the cortex. The 
greater poſterior branch of the carotid artery 
(F. 337.) firſt divides the right and afterwards 
the left hemiſphere of the brain into an ante- 
rior lobe, which 1s the larger, and a poſterior 
lobe, which is the leſs. 

F. 359. The fabric of the cortex has been a 
long time controverted ; but it is now ſufficiently 
evident, from anatomical injections, that much 
the greater part of it conſiſts of mere veſſels, 
which are every way inſerted from the ſmall 
branches of the pia mater, detached like little 
roots into the cortical ſubſtance, and conveying 
a juice much thinner than blood in their natural 
ſtate, although, in ſome diſeaſes and by ſtrang- 
ling, they often receive even the red parts of 
the blood, more eſpecially in brutes and birds. 
The remaining part of the cortex, which is not 
filled by any injection, is either an aſſemblage 
of veins, or of yet ſmaller veſſels; for no 
other diflimilar parts are apparent in the cor- 
tex, whilſt it is in an entire or natural ſtate; 
from whence one may conjecture ſome part of 
it to be tubular, and the other part ſolid. As to 
glandules making the fabric of the brain, that 
notion has been diſcarded by univerſal conſent ; 
nor indeed has there been any other opinion 
received with leſs probability than this. 


§. 360. 
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8. 360. In order to gain a knowledge of the 
nature of the medulla, we are to conſider the 
anatomical ſtructure of this part of. the hu- 
man brain, compared with the brains of brute 
animals and fiſh. Therefore this part of the 
brain, which follows immediately under the 
outer gyri or convolutions of the cortex, is of 
a white colour, and becomes graduaily broader 
and more abundant; ſo that, at length, it 
makes up the whole oval ſection of the brain, 
except only the gyri in the ſurface, which 
make the cortex. In this part, the two hemi- 
ſpheres of the brain, as before obſerved, are 
divided but half way through, which hemi- 
ipheres (F. 3 5%.) here contiuue their coheſion 
with the medulla in the mid ile. That part 
of the meduila, which is cxtended under the 
falciform proceſs, but at ſume diſtance from 


it, is called corpus calioſum, in the ſurſace of 


which run two parallel white itripes But the 
anterior extremity of this callous body is loſt 
in the ſubſtance of the crura, coming from the 
anterior lobes of the brain, as likewiſe are the 
poſterior crura with the foot ſtalks of the hip- 
pocampus; moreover, the whole ſurface of 
this callous body is ſtreaked with tranſverſe 
hbres, which are continued, but extenuated 
into the next adjacent medulla of the brain 
itſelf. | 

F. 361. As to the remaining parts of the 
brain, a ſcrutiny is more difficult to be made 
into them; for the brain is not a folid body, 
but begins to be hollow internally from the 
lower part of its medulla, which is incumbent 
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upon the multiform bone, at which place the 
greater crus of the brain paſſes out from it ; 
and in this cavity, the medulla is only covered 
with the pia mater, which aſcends backward, 
and then turning continues its courſe forward 
and upward. Next, the brain divides itfelf 
near the poſterior extremity of its callous body, 
and, at the ſame time, ſends one of its ſhorter 
poſterior portions into the poſterior lobe of the 
brain, turning its extremity inward. But the 
anterior portion is continued a long way by the 
ſide of the callous body, parallel to the horizon, 
and turning its horn and end outward, it 1s 
terminated in the anterior lobe of the brain, 
This cavity, of which there is one in each 
hemiſphere of the brain, is called its triangu- 
lar or anterior vent-7c/e; and it is naturally 
filled with a vapour, which being frequently 
condenſed, puts on the appearance of water, 

$ 302. 'l his cavity is full without any in- 
termediate ſpace by the cloſe meeting together 
of the ſides of the upper and lower medulla, 
The lower fide or pavement of this part is 
variouſly figured. In its fore-part, it forms a 
horn, below which there is a hill moderately 
convex, and of conſiderable length, covered 
with a membrane that is extremely vaſcular, 
and being outwardly of an aſh or grey colour, 
is called the corpora ſtriata; becauſe inwardly 
they exhibit to the view white ſtreaks, inter- 
mixed with a good deal of the cortex, More 
inwardly and backward there are two other 
fimilar hills of the medulla obſcurely ſtriated, 
but mixed, however, with ſome portion * 
the 
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the cortex, and ſo incumbent together, that, 
in their upper part, they frequently cohere ; 
and thele continuing their courſe through the 
horn of each anterior ventricle, deſcend to the 
baſis of the ſkull, and there generate the optic 
nerves, of which theſe are called the F/ alam, 
Betwixt the {aid ſtriated bodies ald thoſe tha- 
lami, lies an intermediate white and ſtreaked 
medullary portion, called the double ſemicircular 
center; and this, being extended into a medul- 
lary faſcia, is continued acroſs from the right 
into the left fide. But then the corpora ſtriata 
chiefly join and compole the crura or foot- 
ſtalks of the brain. 
§ 363. It is to be obſerved, that the corpus 
Me oF medium projects or riſes up in the 
common axis or middle of thoſe ventricles. 
Behind, this body lies contiguous and incum- 
bent on the fornix or arch ; but before, there 
are two ſimilar medullary partitions, wh! * 
deſcend from this body the whole length of 
the corpora ſtriata; and this part, which: in 
its middle, includes an anon ymous cavity, goes 
under the name of ſeptum pellucidum. i his 
ſeptum is continued to the ferm; that is to 
ſay, the four-horned me =dullary tracts, which 
took their anterior origin iron peculiar maim- 
millary protuberances in the cru aof the brain, 
at the baſis of the ſkull behind the opuc nerve, 
now concur, and by a mecting oge cher of tue 
anterior part of the brain in that place (F. 362+); 
do there unite into one trunk | his is incum- 
bent upon an interval of the ſcriated bodies, 
and upon another interval of the 8 
2 tom 
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from whence it degenerates partly into a broad 
thin fimbria, and partly into another tubercle, 
| 
' 
| 
; 
| 
| 


which 1s continuous with the fornix and callous 
body of an half cylindrical figure, and fur- 
niſhed with an oppoſite fmoria. Theſe de- 
ſcend into the lower anterior horns of the 
ventricles, and at laſt terminate by a ſort of 
convex ſulcated end, imprinted by the cortex 
and named p b fp can p', which are out- 
wardly medullary, inwardly of a cortical ſub- 
ſtance. A like protu e ance is continued in 
the poſterior horn of the ventricle. Betwixt 
the departing crura of the fornix, the tranſverſe 
medullary portion, which is behind the middle 
| plexus of the ventricles, and painted with 
| ſtreakes, or palmated, is called the p/aiterium = 
or harp. 
8. 304. Within the anterior or lower part 
of each of the ventricles, begins the vaſcular 
| plexus, called cho: order, included in the pia 
mater only, except which, it lies naked in the 
cavity of the {kull, made up of a great many 
ſmall arteries (F. 337, 338.), together with 
little veins leading to the larger trunk (S. 346.); 
all which numerous veſſels, joined together by 
the pia mater, reſemble a curtain variouſly 
folded. Wich theſe are intermized many ſmall 
ellucid glandules of a round figure, reſem— 
bling hydatids. When thoſe plexuſſcs have 
reached the anterior extremity of the thalami, 
being afterwards reflected and united together, 
they gradually deſcend through the crevice of 
the third ventricle as far as the pincal glandule, 
where they terminate by the meeting of other 
vellels 
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veſſels (F. 338.), and then continue to inſinate 
themſelves within a large portion of the pia 
mater, to the lower part of the brain. From 
this plexus, doubtleſs, proceeds the internal 
warmth of the brain, with its exhalation and 
inhalation. [But the choroidal plexuſſes be- 
come very broad, where the anterior ventricles 
of the brain begin to deſcend, and thence, con- 
tracting zradually downward they project their 
extremities to the ends of the anterior ven- 
tricles, Cov ered only with the pia mater. ] 

2605. Betwixt the thalami, applied one to 
the other almoſt with a Plain ſurtace, there is 
a natural fiſſure terminating the crura of the 
brain, which meet together in the ba''s of the 
{kull, and this is called the /m, d wer tricic, 
ach leads by a declivity, like a funnel, fog 
ward into the column of the medulla ; which; 
though hollow in brutes, is yet evidently leſs 
tubular in man, and connected to the pituitary 
glandule (F. 356.!. Backward, the thalami 
are conjoined together in the bottom of the 
ventricle by a medullary faſcia ; but the ven- 
tricle itſelf, being inclined forward before the 
nates and teſtes, leads to the fourth ventricle. 
In this courſe, is extended round it a broad, 
ſhort, medullary fatcia, Aretched cut from the 
bottom of the right thalamus to the bottum of 
the left. But there are other fibres, which go 
inclined towards the right through the length 
of the tbalami, and which like wiſe join che 
thalami together on each ſide behind the form- 
er tranſv erte faſciculus, and before the p.neal 
glandule. Thoſe are general!) fo beet to the 
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pineal glandule itſelf, with which they coker 
either not at all, or by very ſhort productions. 

C. 356. Again behind the thalami, thoſe tranſ- 
verie figured eminencies of the medulla meet 
tog ether, which conjoin the medulla of the 
Hoke and left poſterior lobes of the brain. In 
this part backward are engraved or cut out four 
oval eminences, W are outwardly ſmaller, 
called the na. rs 204 fe, and which are of a 
ſu"ſtance in ea cort. cal, but outwardly me- 
duila v. Upon thele is ſeated a cortical glan- 
dule, ſomewhat oval and conical, pread with 
many {mall veſſels, into Which the choroide 
plexus here degenerates ; and this has been ce- 
lebrated by the name of priueal vlandule. Be- 
twixt theſe four pr 'tuberances and the crura 
of the ol long mcdulia, paſſes a groove or 
channe. in the ſame Ns from the third 
to the fourth ventricle, manifeſtly open, and 
called the ayuadudt I} 

Y 367. he whole medulla of the brain is, 
in its lower part or baſis, collected together 
into two very thick compreſſed columns, diſtin- 
guiſhed in their ſurface by a line running ac- 
cording to their length; and theſe have inter- 
nally a cortical Cr: Theſe, which are 
the c:47a of the brain, meeting together down- 
ward, are covered by the ſubjacent crura of the 
cerchellum, and are inſerted by apparent ſtrata 
of fibres into the pyramidal bodics of the me- 
dulla oblongata; and with the other deeper fibres, 
which ſcparate the inner tranſverſe fibres that 
come from the cerebellum from the preced- 
ng, meet t together with the medulla cerebelli to 
TE : make 
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make up the beginning of the medulla ob- 
longata. 

§. 368. The cerebellum, as it is leſs, ſo it is 
more ſimple than the brain. It has two lobes, 
but no where deeply parted, united above and 
below in their center to a ring of the ſame fa- 
bric with itſelf, called the proceſſus vermiſormis. 
This part of the encephalon contains a great 
deal of the cortex, with a leſs proportion of 
medullary ſubſtance. And here likewiſe the 
cortex is placed in the circumference, but 
marked with gyri or convoluiions, which are ra- 
ther parallel to each other, ſo as to form circles; 
by which the imall lobules or portions are diſtin- 
gaiſhed, but not deeply, and afterwards tend out 
each of them their medulla, which is, by de- 
grees, ſo collected together in rays or branches, 
meeting in one trunk, that the whole reſemb Sh 
the figure of a tree. This medulla, collected 
together into the large crura of the cerebellum, 
terminates or goes off three ways; one part 
aſcends towards the nates, where it joins with 
the medulla of the brain; but the right and 
left parts of the medulla are conjoined to each 
other by tranſverſe ſtriæ behind the nates. 
Another portion deſcends into the ſpinal me- 
dulla, and terminates in peculiar protuberances, 
which are both anonymous, and have other 
cortical portions near them. A third portion, 
Which is larger, and variegated internally with 
ſerrated lines of the cortical ſubſtance, goes 
tranſverſely downward under the crura of the 
brain, which it embraces, and by twice inter- 
mixing alternately with their tranſverſe medul- 
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lary fibres (F 367.), it is in a great mea- 
ſure confounded together with them. | 
§. 369. in this manner the ys is firſt form- 
ed almoſt of an oval figure, de;reftc din its 
middle. having tranſverle fibres on all ſides; 
namely, r a conjunction of the crura of 
the brain deſcending above thoſe of the cere- 
bellum, and paſſing out from the medulla of 
the brain tranſverſely near the cerebellum. 
Aſterwards the medu la cblnrata, continuous 
to the pons, being partitioned 1 in its middle by 
a peculiar ſulcus, is internally variegated and 
ſtreaked with a ſubſtance like the cortex, and 
deſcends of a conical ape, inclined to the 
reat foramen in the occiput, This medulla 
145 two pair of tubercles before the pons; the 
| outermoſt, from their figure, called corpsra 
. ol varia; and the innermoſt, p;ramidalra ; 
becauſe they leſſen downward like a cone, and 
theſe arc immediately divided by a ſulcus, thro' 
which the pia mater enters. But betwixt the 
medullar * worm-lke proceſs of the cerebellum, 
| is formed a cavity above the tubercies ($. 68.), 
1 where it grows broader of a rhomboidal figure, 
} and is ca! "led the fon th vid ele, thut in its 
| back part by the valvuia mac. na, or a medul ary 
| procels s from the cerebellum, uniting the velum 
| to the nates (F. 36 .); being cut into the me- 
dulla obiongata, and anſwering to the cana 
that is covered by the nates ad teſtes, Cailed 
the aquaduct. In this laſt ventricle, as well a 
in the fo; egoing, is lodged the plexus 1 
| only leis in bulk, together with an upper {ul- 
[! cus, called calamus or! iptorius. Each of theſe 
| CC futci 
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ſulci or diviſions are continued down along the 
medulla ſpinalis, both in its anterior and poſte- 
rior file; and therein trantverſe fibres are de- 
tached in its upper part from the right to the 
left fide, both of the medulla oblongata and 
ſ>inalis. [But two or three of the tranſverſe 
fireaks, that ariſe from eminences, which in- 
tercept a ſulcus, are inierted into the ſott part 
of the acouſtic nerve; ana others of the ſame 
Kind aſcend to the crura of the cerebellum 

F. 270. All the medulla of the brain and 
ce: an goes out from the ſkull, through 
particular gy nings towards ceitain parts Jo 
which it is deſtined. The ſmaller bundles of 
this medulla, we call ae, ves; but the larger, 
deſcending through the ſpine, we cail the me 
ulla jp.nalt', which is a continuation of that 
called oblongata (F. 369). But the nerves, 
which are bundles of the medulla, and very ſoft 
in their origin, are compoſed of ſtraight parallel 
fibres in diſtinct threads. 'T heie nervous cords, 


after they have gone forward tome length, co- 


vered with the firin pia mater of a rcdiſh co- 
tour, are afterwards united into a more tough 
or permanent firing ; ard then going off from 
the brain, they haſten to ther proper opening 
in the dura mater, and thence run down through 
the intervals of the channels formed by that 
membrane, 'till they meet with an opening 1a 
the ſkull, out of which they paſs through the 
membranous funnels of the dura mater. The 
nerve, having arrived without the ikull, is com- 
monly e by the dura mater, fo as to 
become very ſolid and fi. ai. Thus it is in the 
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lary fibres (§ 397.), it is in a great mea- 


ſure confounded together with them. 

§. 369. in this manner the p-25 is firſt form- 
ed almoſt of an oval figure, derreficd in its 
middle, having tranfrerſe fibres on all fides; 
namely, Ea a conjunction of the crura of 
the brain deſcending above thoſe of the cere- 
bellum, and paſſing out from the medulla of 
the brain tranſverſcly near the cerebellum. 
Aſterwards the medu la cblonoata, continuous 
to the pons, being partitioned | in its middle by 
a peculiar ſulcus, is internally variegated and 


ſtreaked with a {ubſtance like the cortex, and 


deſcends of a conic al ſhape, inclined to the 


| A foramen in tle occiput, This medulla 


as two pair of tubercles before the pons; the 
outermoſt, from their figure, called corpsra 
ol varia; and the innermoſt, p;ramidala ; 
becauſe they leſſen downward like a cone, and 
theſe arc immediately divided by a ſulcus, thro' 
which the pia mater enters. But betwixt the 
medulla! y vworm-like proceſs of the cerebellum, 
is formed a cavity above the tubercies ($. 68.), 
where it grows broader of a rhomboidal houre, 
and 18 Ca. led the for th VENUE ile, ſhut in its 
back p: art by the valvula magna, or a mice ullary 
procels from the cerebellum, uniting the velum 
to the nates (F. 36 .); being cut into the me- 
dulla oblongata, and aniwering to the canal 
that is covered by the nates and teſtes, called 
the aquaduct. In this laſt ventricle, as well as 
in the fo; egoing, is lodged the plexus choroides, 
on, ly lets in bulk, together with an upper ſul- 
cus, called calamus ler iptorius. Each of theſe 
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ſulci or diviſions are continued down along the 
medulla ſpinalis, both in its anterior and poſte- 
rior file; and therein trantverſe fibres are de- 
tached in its upper Part from the right to the 
left fide, both of the medulla oblongata and 
ſ>inalis. [But two or three of the tranſverſe 
ftreaks, that ariſe from eminences, which in- 
tercept a ſulcus, are inierted into the ſoft part 
of the acouſtic nerve; and others of the ſame 
Kind aſcend to the crura of the cerebellum 

F. 270. All the medulla of the brain and 
Ce! hella goes out from the ſkull, through 
particular 0p. nings towards certain parts 10 
which it is d lined. The bis bundles of 
this medulla, we call ze: ves; but the larger, 
deſcending through the wie, we Cail the me- 
aulla jp.nalt\, whic h 1s a continuation of that 
called oblongata (F. 369). But the nerves, 
which are bundles of the medulla, and very loft 
in their origin, are compoſed uf ſtiaiglit parallel 
fibres in diſtinct threads. 'Theic nervous cords, 
after they have gone forward ſome length, co- 
vercd with the firin pia mater of a rediſh co- 
tour, are afterwards united into a more tough 
or permanent ſtring ; and then going off from 
the brain, they haften to tlleir pier opening 
in the dura mater, and thence run down through 
the intervals of the channeis formed by that 
membrane, 'till they meet with an opening in 
the ſkull, out of which they paſs through the 
metnbranous funncls of the dura mater. The 
nerve, having arrived without the ſkull, is com- 
monly Grounded) by the dura mater, fo as to 
become very ſolid and fi. ai. Thus it is in the 
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optic nerve, in the fifth pair, and in others ; 
but in ſome again there does not appear to be 
any dura mater ſurrounding - the nerve, as in 
the olſactory nerves, in the ſoft portion of the 
auditory nerve, and the intercoſtal. I he nerves 
now deſcend naked or leſs fenced betwixt the 
muſcles, detaching their cords or threads of 
which they are compoſed, and are ſtil] made 
up of the medulla covered by the pia mater. 
Many ſmall threads of this kind are joined to- 
gether into larger. by the union of the cellular 
ſubſtance that ſurrounds them, through which 
run many ſmall arteries and veins intermixed; 
and ſometimes fat itſelf is therein lodged. But, 
in general, the outer covering, common to the 
whole nervous bundle, is either derived from 
the dura mater, or, at leaſt, is a hard plate of 
the cellular ſubſtance, wherein all the ſmaller 
threads are contained and united into ond 
nerve. | 

8. 371. It is a principle, in common, to all 
the nerves of the head, to ariſe and paſs out 
from the lower part of the medulla cf the 
brain or cerebellum. The olfactory nerve ariles 
with lateral fibres from the interval betwixt the 
anterior lobe of the brain, but with direct fibres 
from the medulla of the anterior lobe itſeclf. 
A great part of the optic nerve ſprings from 
the thalami (F. 362.), but ſome part likewile 
from the medulla of the brain itialf in the bats 
of the ſkull near the mammillary protuberance. 
The third pair of nerves come om the me- 
dullary crura of the brain, behind the mamil- 
lary bodies or protubcrances. T'he 1 

rom 
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from the medullary ſtriæ, which join the foot- 
ſtalk of the cerebellum to the nates F. 368.). 
The fifth ariſe plainly from the peduncles of 
the cerebellum itſelf. "The fixth out of a ſul- 
cus (F. 368.), deep from the bottom of the pons 
betwixt that and the medulla oblongata. The 
ſeventh ariſes with one part ſofter from the me- 
dulla oblongata, and by two tranſverſe ſtriæ, 
from the fourth ventricle itſelf; and with ano- 
ther part harder from that portion of the crus 
of the cerebellum, which lies next the pons. 
The eighth nerve ariſes from the interval be- 
twixt the olivary and pyramidal bodies or pro- 
tuberances, and according to the obſervation of 
other eminent anatomiſts from the fourth ven- 
tricle likewiſe. The nin h ariſcs from the cor- 
pora olivaria only. Tue tenth, by reaſon of 
its double root, is reckon-d a nerve of the 
neck, going out with an arch, in company with 
the upper and lower a. jacent nerve. There is, 
therctore, no nervous branch that ariſes pro- 
perly from the cerebellum, unleſs it be the 
fifth; for the anterior nerves, the olfactories, 
optics, and third nerve come from tlie brain 
only; and ail the reſt from thoſe parts, where 
the meduila, both ef the brain and cerebellum, 
are conjoined togetlier. 

dS 372. Tuc al medulla is a kind of me— 
dullary rope or appendix to the encephalon, 
continued down trom the medulla oblongata, 
as. low as the ſecond vertebra of the ins. 
where it terminates of a rounding conical figure. 
In the neck its anterior and poſterior 505 are 
dat, laterally convex, but in the back it is four 
quatre. 
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ſquare. The pia mater is a proper integument 
to this part as well as to the brain, ſince it en- 
ters the ſpinal medulla deeply by each of the 
fiſſures (F. 368), and divides it almoſt into 
two. The cortical ſubſtance, which lies with- 
in it, is more obſcure than that of the brain. 
The larger anterior arteries paſs back to it from 
the vertebrals out of the ſkull, and deſcend 
down through the whole length of the pia 
mater, frequently double and parallel to cach 
other, perpetually making alternate ſinous 
flexures, which form inoſculations with the 
vertebral arteries about each pair of nerves, 
likewiſe with the intercoſtal arteries and with 
the branches of thoſe belonging to the loins 
and ſacrum, till, at laſt, the anterior artery, 
covered with a peculiar coat from the dura 
mater, goes out and diſappears at the coccyx. 

In like manner, the poſterior arteries, which 
are leſs, ariſe and are diſtributed from the lower 
arteries of the cerebellum. The ſpinal veins 
deſcend, together with the arterics, from the 
brain itſelf, tending out branches, in like man- 
ner, on each ſide, which accompany the nerves 
like fo many circular ſinuſſes, fixed in the dura 
mater, and correſponding to the number of 
the vertebræ, all which fo communicate one 
with another, tht ea'1 has, on all ſides a di- 
rect conſent both witl: the uppermoſt and low- 
ermoſt; and after having ſent out branches, 
that join the vertebrai, intercoſtal, and lumbal 
veins, they unite with thofe of the ſacrum. 
The uppermoſt of theſe ſinuſſes inoſculates with 


the anterior occipital ſinuſſes, (F. 252.) 
a 1 
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8. 373. But there is another covering, not 
ſpread with any veſſels, which ſurrounds the 
ſpinal medulla looſely and at a diſtance, and is 
pretty firm, of a watry clearneſs, called arach- 
nodes, and which being longer than the pia 
mater, is extended to the bottom of the os 
ſacrum, where the nerves, only deſcending 
from the medulla, are collected by it into a 
faſciculus. But in what manner it goes out, 
together with the nerves, has not been hitherto 
delcrived. 

S. 374. Laſtly, the dura mater, belonging 
to the ſpinal medulla, and continued from that 
of the cercbellum, ſurrounds the preceding 
arachnoides, like which it deſcends to the bot- 
tom of the os ſacrum, being larger at its be- 
ginning, at the bottom of the neck, and at the 
loins; but flenderer in the back, and, being 
connected ultimately by many. filaments to the 
os ſacrum, it, at laſt, diſappcars in a flender 
cone. As the nerves pats out through this 
membrane, it gives them an external covering, 
and directly thickens or ſwells with them into 
a ganglion, or hard, oval, rediſh- coloured 
knot, in which the rectilineal courſe of the 
nervous fibres is interrupted. To this hard 
covering of the dura mater internally adheres 
a ligament denticulated at the interval of each 
of the nerves, which ariſes from the ſkull near 
the courle or paſſage of the ninth pair of nerves, 
tying the arachnoides to the dura mater by 
trlangular productions in each of the intervals 
of the nerves, and betwixt the anterior and 
poſterior bundles of the ſpinal nerves down » 
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the bottom. Externally, there is a fort of fat 
ſurrounds the dura mater, and alſo lines inter- 
nally the covering of the vertebræ of the 
ſpine, which, by this means, is ſo adapted like 
a tube to the medulla ſpinalis, that the latter 
is not liable to be compreſſed, by the bending 
of it in any poſition. 
The fibres of the ſpinal medulla, 

dropfical ſubjects and in brute animals, 80 
very diſtinct. Theſe medullary fibres go out 
from the whole anterior and poſterior ſides of 
this long appendix, after which the anterior 
cords are commonly wrapt up in the pia mater, 
in which they converge together like ray: 
into a larger faſciculus, to which alto join ſimi- 
lar threads in another bundle from the poſterio: 
faſciculi joining together into one nerve, which 
paſſing out through the holes of the dura ma- 
ter betwixt each of the vertebræ, compoſe the 
ſpinal nerves to the number of thirty, anſw er- 
ing to the vertebræ. Among theſe, the ſpinz! 
nerves of the neck are ſhort and ſtrong, eipc- 
cially the lowermoſt; thoſe of the back are 
ſmall, and thoſe of the loins again, with the 
firſt pair of the ſacrum, are large. But the 
nerves of the ſacrum are ſmaller. Of tbeſe 
nerves, the longeſt are thoſe which go cut thro 
the loins and os ſacrum, ariſing within the back 
itſelf. Thoſe covered with their pia mater, ac- 
companied with correſponding arteries, and in- 
cluded within the arachnoide capſule, form © 


rope of nerves, which is commonly called 
caudi equina. 


F. 376. 
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8. 376. Thoſe nerves are afterwards diſtri- 
buted to all parts of the body in a manner very 
complex, and not here to be deſcribed. But 
we muſt not omit to obſerve, that all the ſpi- 
nal nerves, except one or two in the neck, have 


both an anterior and poſterior trunk, which . 


paſs out together betwixt the vertebræ; and 
that the latter or poſterior being diſtributed to 
the muſcles, only the former ſend out nervous 
foot-ſtalks, which joining the other anterior 
and adjacent ſpinal nerves, and having given a 
ſmall circle that goes to the ſixth nerve of the 
brain, they form together one great ſource of 
the principal nerves belonging to the human 
body, which, communicating with almoſt all 
the other nerves of the whole ſyſtem, ſend out 
nervous branches to the heart and all the viſ- 
cera of the abdomen, This intercoſtal or ſpi- 
nal nerve forms as many ganglions as are equal 
to the number of its medullary roots, except 
where ſeveral of thoſe roots mcet together into 
one ganglion ; and thus it forms various knots 
or communications with the crural, brachial, 
and diaphragmatical nerves, alſo with the par- 
vagum and ninth pair of nerves. The other 
primary or capital nerve is the eighth or vague 
nerve, arifing from the brain and joining itſelf 
to the intercoſtal in the bottom of the neck, in 
the thorax, and in the abdomen; this paſſes 
out of the {kull in three cords, of which the 
larger ſends branches to the larynx, gula, 
lungs, and the cordiac plexus itſelf ($. 94.) to 
the eſophagus, ſtomach, and liver. The third 
of theſe is the phrenic nerve, ariſing from moſt 
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of the lower nerves of the neck and arms, 
and ſometimes, being increaſed from the rout 
of the ſpinal nerve, it deſcends by the Ede of 
the pericardium, and inſerts itelf into he upper 
face of the diaphragm; but below it receives 
nerves from the great plexus of the intercoſtal 
nerve. Morcover, the acce//o-y ner, ariſing 
by many {mall roots from the {even uppermoſt 
poſterior nerves at the neck, and from the 
meqdulla oblongata, joins the nerve of the 
eighth par going lack again into the {kull, 
and feenis, by this means, to make a conſent 
betwixt that important nerve and the ſpinal 
medulla Laſtly, the nerves of the limbs 
have at their origin plexuſſes or knots, and are, 
on account of their length, harder or firmer 
in their ſul ſtance, and much larger than the 
great nerves which go to the viſcera; thoſe of 
the arms, ariſe from the four lower nerves of 
the neck and firſt of tlie back; but thoſe of 
the lower extremi'y from the nerves of the 
loins and os facrum. 

$. 377. The nerves divide into branches 
like the Llood-veſtels, but in acute angles, and 
often in a courſe, mani'cf}'y retrograde, wor 
ing gradually ſofter ard leſs in bulk, till, 
length, their ulumes'e extremities, Which ae 
ſeldom viſible, ſcem to terminate in a pulp, 
by depoſiting the firm integumer ts with which 
they were covered, after the mnner which we 
obſerve in the optic nerve. But the :cQtÞ 11. al 
courſe of the fibres, continued fr om the ran 
itſelf, is ſuch, that it is never broke eff by tic 
diviſion or ſpliting of a nerve into maler 
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threads, which only recede from each other by 
an opening of the cellular ſubſtance that tied 
them together. This appears from the diſor- 
ders, which are determined not to all, but only 
to ſome ſingle parts by injuries of the brain, as 
a loſs of the voice, deafneſs, dumbneſs and 
palſies of particular muſcles. They are con- 
nected in their courſe by the cellular ſubſtance 
to the adjacent parts, but have hardly any 
elaſticity ; whence they do not fly back after 
being divided, but only expel, by the contrac- 
tion of their integuments, the ſoft medulla, 
which they include. A great many nerves are 
ſent into the muſcles, many of them go to 
the ſkin, but fewer to the viſcera, and feweſt 
of all to the lungs. They make frequent inoſ- 
culations with each other like the blood-vetlels, 
and it is principally in theſe meetings of their 
branches, ariſing from different trunks that the 
nervous ganglia are formed; namely, hard 
nervous tumours, for the moit part repleniſhed 
witiz blood-veſſels, and included in a firm 
membrane, but of a ule and ſtructure as yet 
not certainly known. The nerves of the ſenſes 
only are excepted from theſe ganglia or knots, 
together with the eighth pair; but they ſeem 
in a manner eſſential to the phrenic nerves, to 
the fifth pair, to thoſe of the limbs, to the 
ſpinal and to the intercoſtal perves, which 
lait are truly ſpinal nerves. 

F. 378. Thus far we are taught by anatomy 
concerning the brain and nerves; it rema.ns 
from hence, that we explain the | hyſiological 


ates of theſe parts. Every nerve, therefore, 
X that 
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that is irritated by any cauſe, produces a ſharp 
ſenſe of pain, and if the cauſe be great, 
thoſe muſcles, to which the primary or com- 
municating nerve goes, become immediately 


_ agitated with a convulſive motion, which is 


ſtronger than their natural motion, and not go- 
verned or reſtrained by any power of the will, 
The ſame thing is likewiſe true after death, 
if the experiment be made ſoon after, as we 
ſee in the heart and other muſcles of brutes, 
(2). Any nerve being cut through, the muſcles, 
to which it is diſtributed, become paralytic and 
generally waſte away or wither in a {low man- 
ner. But if the nerve ſo cut performed any 
particular ſenſe, in that caſe, whether it be cut 
through or only compreſſed, the ſenſe is loſt; 
but by removing the compreſſure from the 
nerve, if the ſtructure of it was not ſpoiled by 
the ligature, the muſcles regain their ſtrength. 
All thoſe effects follow in ſuch a manner, that 
the parts, moſt remote from the brain, con- 
ſtantly ſuffer from the injury of the nerve, 
without any effect upon thoſe parts that arc 
nearer to the brain. Experiments of this kind 
have been made upon the recurrent nerve, 
upon the eighth pair, and the phrenic nerve, 
with thoſe of the limbs; and laſtly, upon the 

lower dental nerve of the fifth pair. 
§. 379. But the medulla of the brain, being 
vellicated or variouſly irritated, dreadful con- 
vulſions enſue throughout the whole, and this 
without any exception, whatever be the part 
of the brain ſo affected. The ſame conſe- 
quences alſo follow, if the ſpinal medulla be 
irri- 
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irritated. But if the encephalon itſelf be com- 


preſſed in any place whatever, there follows 
thence a loſs of ſenſe and motion in tome part 
of the body, which muſt be the part whoſe 
nerves are detached from the affected or com- 
preſſed quarter of the brain. This is clearly 
evidenced from experiments, which have been 
made on particular parts of the brain diſor- 
dered ; as from thoſe, for inſtance, in which 
the origin of the nerves are coraprefied, as 
in the optic nerves the fight is extinguiſhed ; 
as the hearing is, from a like affection of the 
auditory nerve, or as the motion of cne arm or 
leg, or one fide of the pharynx is aboliſhed by 
a compreſſure upon the roots of their nerves, 
But in the injuries of the ſpinal medulla, it is 
ſtill more evident, that thoſe parts, which re- 
ceive their nerves ariſing from the place in- 
jured in the medulla, are either convulſed if 
that be irritated, or rendered paralytic if it be 
compreſſed. But when any more conſiderable 
or large portion of the brain ſuffers a com- 
preſſure, either from blood, water, ſchirrus, 
an impacted bone or other mechanical cauſes, 
there. follows perpetually either a diſturbance 
of all the faculties of the mind, or elſe a de- 
lirium, vertigo, madneſs, ſtupidity, or an in- 
curable fleepineſs ; all which diſorders ceaſe 
upon removing the compteſſing cauſe. Laſtly, 
if the cerebellum, or the corpus calloſum, and 
more eſpecially the oblongated or {pinal me- 
dulla, entering the neck, be injured in like 
manner, death immediately follows; becaule, 
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from thoſe parts, principally ariſe almoſt all 
the nerves of the heart, (F. 94.). 

F. 380. Thele things being conſidered, there 
ſcems to be no doubt, but the cauſe of all 
motion in the human body ariſes from the 
brain with its annexed cerebellum and ſpinal 
marrow ; and that it thence proceeds through 
the nerves to all the muſcles and moveable ſo- 
lids of the body. The cauſe, therefore, of 
this motion cannot reſide or dwell in the paris 
themſelves, becauſe otherwiſe the moving 
cauſe would continue to act, after being ſepa- 
rated from the brain ; nor would it be increaſed 
by irritating the brain, or weakened by a com- 
preſſure of it. | 
S. 381. Nor is it leſs evident, that a!/ ſenſe 
ariſes from an impreſſion of the ſenſible object 
upon ſome nerve of the body, through which 
nerve, the impreſſion being conveyed to the 
brain, when it is finally there arrived, repre- 
ſcents ſome idea to the mind. It is, therefore, 
a falſe poſition, that the mind perceives im- 
mediately in the nervous branches or ſenſible 
organs themſclves; for this opinion is confuted 
by the pains, which a perſon will feel in a 
limb after it has been cut off, and from the in- 
terruption or removal of all pain by a com- 
preſſure of the conveying nerve, with diſorders 
of the ſenſes from affections of the brain. 

8. 382. Whether or no this faculty of per- 
ceiving impreſſed objects by the mind, and of 
uſhering out the motions, which follow either 
of recefſity or from the will, be priviledged in 
sommon to the whole brain, cerebellum, and 

ſpinal 
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ſpinal medulla ; becauſe in thoſe parts are 
formed the roots which are continuous with the 
nerves, remains a queſtion ? but we are not to 
believe this from the many inſtances of wounds 
in ſeveral parts of the brain, from which the 
ſenſes have received no injury, neither from 
abſceſſes, which have largely waſted the lateral 
hemiſpheres of the brain, &c. From hence 
many queſtions may ariſe ; as whether there be 
any principal or particular ſeat of the brain 
from whence all motion ſprings, and in which 
all ſenſation ends, fo as to be the habitation or 
reſidence of the mind itſelf? and whether this 
part be not the corpus calloſum, becauſe wounds 
therein and the effects of diſcaſes are here more 
certainly ana ſuddenly fatal ? whether the ſaid 
corpus calloium has a {uthcient communication 
or connection with the whole nervous ſyſtem 
for ſuch a purpoſe? whether there are truly 
any initances of che fifth, ſeventh, or other 
nerves, ariſing maniteſtly from this part? whe- 
ther or no wounds of the ſpinal medulla are 
not equally or more fatal ; when at the ſame 
time we know 1t is not the ſeat of the mind; 
becauſe, being compreſſed or deſtroyed, a per- 
ſon will ſurvive a long time with all his mental 
faculties entire? [ Add, moreover, in oppoſition 
to this, that, in birds who have no corpus cal- 


loſum, wounds of the ſpinal medulla are equally 


fatal with thoſe in any other part of the ence- 
phalon.] 

$. 383. Whether or no the ſeat of the 
mind is in all thoſe parts, which make the be- 
ginning of each nerve, in ſuch a manner, that 
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the firſt originations of all the nerves conjunct- 
ly make together the true common ſenſory, 

where all the ſenſations are repreſented to the 
mind and all motions ariſe, whether neceffary 
or voluntary? we muſt confeſs, that this is 
highly probable. For the origin of motion 
does not ſeem ca pable of ſpringing from any 
part below the ſource of the nerve; and ii 
would be begging the queſtion, to ſuppoſe any 
part of the nerve, which 1s like the reſt in its 
fabric, to be either void of tenſe or motion, 
Nor can the origin of motion (F. 380.) be 
place. higher than this; for ſo it will fall within 
the arteries, which have neither the faculty ol 
ſenſation nor of voluntary motion ; it, there- 
fore, follows, that the ſeat of the mind, if it 


be material, muſt be where the nerve firſt be- 
gins its formation or origin. 


d. 384. We come now to explain the man. 
ner in which the nerves become the organs of 
ſenſe or motion; which, as it lies hid in the 


ultimate elementar y fabric of the medullary 


fibres, ſeems to be placed above the reach both 
of ſenſe and reaſon ; but we ſhall, notwith- 
ſtanding, endeavour to make this as plain as 
experiments w:ll enable us. And firſt, it 1s 
demonſtrated, that the nerves ariſe from the 
medulla of the brain, the truth of which 1s 


manifeſt to the eye in all the nerves of the 


brain, more eſpecially in the olfactory, optic, 
fourth and ſeventh pair of nerves, which con- 
tinue their medullary fabric a long way befor 


they Put on the covering of the pia mater. 


§. 3835. 
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§. 385. We mult, therefore, next enquire 
into this medulla, what it is. That the com- 
oſition of it is fibrous or made up of parallel 
threads, diſpoſed longitudinally by the fides of 
each other, appear from innumerable argu- 
ments, more eſpecially te the eye in the corpus 
calloſum, in the ſtriatum, and thalami of the 
optic nerves; but {till more evidently in the 
brains of fiſh. That the fibres of the brain 
are continuous with thoſe of the nerves, ſo as 
to form one extended and open continuation, 
appears, by obſervation, very evidently in the 
ſeventh, fourth and fifth pair of nerves. 

$. 386. But here a controverſy begins con- 
cerning the nature of this fibril, which, with 
others of the like kind, compoſes the ſub- 
ſtance of the medulla and of the nerves: 
That this is a mere ſolid thread and only watered 
by a vapour exhaling into the cellular fabric, 
which ſurrounds the nervous fibres, has been 
aſſerted by many of the moderns. 

§. 3 7. But we are not allowed to receive 
this opinion for the following important rea- 
ſons, which we here alledge. The cortex of 
the brain is, on all ſides, vaſcular, and coheres 
ſo manifeſtly, by an undivided and inextricable 
continuation with the medulla itſelf, that no 
one can either doubt or object againſt this 
truth. Moreover, the moſt conſiderable por- 
tion of the blood (F. 339.) is ſent up to this 
cortical part of the brain, to which the me- 
dulla is always proportionable, both in its 
growth and dimenſions. This being duely con- 
ſidered, I conclude, that the ſmall veſſels of 
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the cortex, of which it is compoſed (S. 3 5g.), 
are continuous with the fibres of the edulis: 
of which that part of the brain 1s wholly made 
up; and that, therefore, they cannot be ſolid im- 
pervious fibres, becauſe ſuch a fabric will oc- 
cation the great quantity of juices, ſent to 
the cortex by the carotid and vertebral arteries, 
to return back uſeleſs, repelled from the ſolid 
medulla ; again, from analogy, it follows, that 
the cortex, increaſing by growth proportion- 
ably with the medulla itſelf, it plainly appears, 
that they muſt have both one and the ſame 
common incrementive cauſe ; which cauſe (by 
8. 249.) is the greater force of the heart, by 
which the blood-veſſels are elongated. It fol- 
lows, therefore, that the medulla alſo muſt be 
compoled of veſſels: which, in like manner, 
are diſtended by the fame force of the heart. 
388, Nor is ſuch a ſolidity of the nervous 
fibres reconcileable with the appearances, which 
follow after wounds in the nerves. For if a 
nerve irritated required to be ſtruck, and to 
tremble like elaſtic cords, it ought to conſiſt of 
hard threads, ſtretched out and held faſt by 
their extremities to certain firm or ſolid bodies, 
with a conſiderable degree of tenfion ; for 
cords, which are either unſtretched, ſoft, or 
not fixed or faſtened at their extremities, afford 
no ſound. But all the nerves are, in their ori- 
gin, extremely ſoft, medullary, and very far 
from all tenſion; and ſome of them continue 
thus ſoft throughout the whole extent, ſo far 
as that goes, of which we have an example | in 
the olfactory nerves, and in the ſoft portion w 
the 
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the auditory nerve, from which we ought more 
particularly to expect thoſe tremors, which re- 
ſemble ſound. Moreover, when the nerves are 
hard, they always grow ſoft afterwards in the 
viſcera, muſcles and organs of ſenſe, before 
they operate; and, therefore, the nervous fibres, 
being in no ſtate of tenſion, either in their be- 
ginning or ending, cannot be ſubject to elaſtic 
tremors. Even in thoſe moſt choſen and likely 
circumſtances, the nerves can have no tremors, 
where they are faſtened in a more tenſe manner 
to the heart, pericardium and great arte- 
ries; becauſe they are cloſely tied to the adja- 
cent ſolid parts in their progreſs by the ſur- 
rounding cellular ſubſtance. Finally, that the 
nerves are very far from all elaſticity, is demon- 
ſtrated by experiments, in which the nerves 
cut in two neither ſhorten nor draw back their 
divided ends to the ſolid parts, but are rather 
more elongated by their laxity, and expel their 
contained medulla in form of a protuberance. 
[Again the extreme ſoftneſs of the medulla 
in the brain, with all the phenomena of pain 
and convulſion, leave no room to ſuſpect any 
ſort of tenſion, concerned in the effects or 
operations produced by the nerves. 

$. 389. Add to this, that the force of an ir- 
ritated nerve is never propogated upward, fo 
as to convulſe the muſcles that are ſeated 
above the place of irritation, although the 
trunk of the nervous cord may happen to be 
firmer and tighter in that part; which is a 
conſequence altogether diſagreeing with elaſti- 
city, whoſe tremors propogate themſelves 5 
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cords and other bodies every way from the 
point of percuſſion. Theſe arguments, there- 
fore, ſerve to demonſtrate, that there is a li- 
quor ſent through the brain, which, deſcend- 
ing from thence through the nerves, flows out 
to all the extreme parts of the body ; the mo- 
tion of which liquor, quickened by irritation, 
operates only according to the direction, in 
which it flows through the nerve, ſo that con- 
vulſions cannot thereby aſcend upwards, be- 
cauſe of the reſiſtance made by the freſh afflux 
of the fluid from the brain. Nor is the ex- 
periment made upon the phrenic nerve without 
its force in this argument, by which it appeare, 


that compreſſing the nerve with a motion 


downward, the contraction of the diaphragm 
is increaſed, but, by compreſſing the nerve 
upward, the motion ccaſes; from whence it is 
evident, that in the firſt caſe the natural courſe 
of the nervous liquid is quickened, and in the 
latter ſuſpended; nor can the nerves ever act as 
cords, when they never tremble by any preſ- 
ſure, in whatever direction they may be urged 

by the finger. 
§. 390. IJ believe it is, therefore, certain, 
that the nervous fibres are hollow, and per- 
form their offices not by their elaſticity, but by 
the motion of their juice. Nor is the objec- 
tion, which ariſes from the ſmallneſs of theſe 
tubes, not viſible by any microſcope of any 
force againſt the propoſed arguments; ta which 
add the abſcence of a ſwelling in a tied nerve, 
which, in reality, is not ſufficiently true; with 
other arguments of the like kind, 2 1 
ced, 
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deed, ſhow the weakneſs of our ſenſes, but 
have not any validity againſt the real exiſtence 
of a juice or ſpirit in the nerves. 

$, 391. But concerning the nature of this 
nervous liquid, there are many doubts; for 
many of the moderns will have it to be ex- 
tremely elaſtic of an ztherial or of an electrical 
matter; but the more reaſonable part make it 
co be incompreſſible and watry, but of a lym- 
phatic or albuminous nature. Indeed, it is 
not to be denied, but we have many argu- 
ments againſt admitting any ſyſtem that has 
been hitherto advanced. An electrical matter 
is, indeed, very powerful, and fit for motion ; 
but then it is not confinable within the nerves, 
ſince it penetrates throughout the whole ani- 
mal, to which it is communicated, exerting 
its force upon the fleſh and fat, as well as upon 
the nerves. But in a living animal the nerves 
only, or ſuch parts as have nerves running 
through them, are affected by irritation ; and, 
therefore, this liquid muſt be of a nature that 
will make it to flow through, and be contained 
within the ſmall pipes of the nerves. 

$. 392. A watry and albuminous nature 1s 
common to moſt of the juices in the human 
body, and may be, therefore, readily granted 
to the juice of the nerves ; like the firm ſerous 
water, which exhales into the ventricles of the 
brain from the ſame veſſels, alſo from the ex- 
ample of a gelatinous of lymphatic juice, 
which flows out in cutting through the brain 
in fiſh, and the larger nerves of brute animals, 
to which add the tumour, which ariſes in tied 
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nerves. But are theſe properties ſufficient to 
explain the wonderful force of convulſed 
nerves, obſervable in the diſſections of livin 
animals, and even in the leſſer infects, with 
the great ſtrength of mad and hyſterical peo- 
ple? whether or no is not this difficulty ſome- 
what leſſened from the hydroſtatical experiments 
of attraction in ſmall tubes? which, although 
it may explain the ſtrength and motion, is ne- 
vertheleſs inconſiſtent with the celerity. 

F. 292. Therefore, upon the whole, it ſeems 
to be certain, that, from the veſlels of the cortex, 
a liquor is ſeparated into the hollow pipes of the 
medulla, which are continued with the ſmall 
tubes of the nerves, even to their ſoft, pulpy 
extremities, 10 as to be the cauſe both of ſenſe 
and motion; but the preciſe nature of this 
Juice does not ſeem to be yet known. That it 
is extremely moveable, ſufficiently appears as 
well from the nature of the blood that gocs to 
the brain (F. 339.) as from the effects or ap- 
pearances which follow from it, and from the 
nature of tenuity itſelf, by which Sir Iſaac 
Newton has obſerved the powers of bodies are 
increaſed. But we muſt well diſtinguiſh this 
juice from that viſible thick liquor, which di- 
ſtils from the ſmall veſſels, which run in the 
cellular fabric betwixt the threads of the 
Nerves. 


F. 394. If it be aſked, what becomes of this 
nervous juice, which cannot but be ſeparated 
and diſtributed in great abundance from ſo 
large a quantity of blood, paſſing the brain 


very ſwiftly, in compariſon of the flower mov- 


ing 
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ing blood, from whence the milk is ſeparated 
in the breaſt, and the urine in the leſſer renal 
artery, or by a compariſon with the meſenteric 
artery? it may be anſwered, it exhales pro- 
bably through the cutaneous nerves ; and fome 
have judged, that it alſo exhales into the various 
cavities of the body, as that of the ſtomach, 
inteſtines, &c. but that it exhales into the 
blood-veſſels, does not ſeem very conſiſtent 
with the courſe of nature ; although it ma 
be ſuppoſed to be taken up by the leaſt ablorb- 
ing veins, which by degrees open into the 
larger. That thus it may be reſorbed from 
the cavities of the body, is not inconſiſtent. 
But whether it can return again within the 
ſame nerves to the brain, ſo that the nerves can 
reſemble arteries and veins as to the courſe of 
their ſpirits? or whether ſenſation ariſes from 
ſuch a return, are as yet mere conjectures ? 

§. 395. But then, what is the deſign of ſo 
many protuberances in the brain, what are the 
particular uſes of the ventricles, nates, and 
teſtes, with the diſtinction of the brain from 
the cerebellum, and the communication be- 
twixt one fide of the brain, cerebellum and 
ſpinal medulla, with their oppoſite fides by ſo 
many tranſverſe bundles of fibres. Theſe 
ſtill remain to be determined. 

F. 396. The ventricles ſeem to be made of 
neceſſary conſequence, and towards the greater 
uſe and diſtinction of the parts. And that the 
corpora ſtriata or thalami might keep their me- 
dullary parts from cohering one to another, it 
was neceſſary for a vapour to be poured be- 
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twixt them ; and the ſame 1s true, with regard 
to the brain and cerebellum. Perhaps like- 
wile the neceſſity of adminiſtring a degree of 
warmth to the cloſe medulla of the brain may 
be one reaſon for theſe cavities, by which the 
arteries enter, and are diſtributed in great num- 
bers. 

§. 39. The uſes of moſt of the protuberances 
we are not acquainted with, but have them 
yet to learn from diſeaſes, and from anatomical 
experiments made on animals, having a brain 
like that of mankind. But, in theſe reſpects, 
we have little hopes of ſucceſs, in parts that 
are ſo ſmall, ſo deeply, and ſo difficultly ſituated, 
and hardly ever to be approached, but by a 


wound ſoon fatal. Whether theſe parts are ſo 


many diſtinct provinces, in which our ideas are 
ſtored up; and whether this be confirmed by 
the protuberant thalami of the optic nerve, 
are, indeed, queſtions. But then moſt of theſe 
protuberances ſend out no nerves at all. 

$. 398. As to the internal communication of 
one part with the other by ſtriæ or ducts; that 
ſeems to conduce to the advantage of motion, 
and probably of ſenſe likewiſe. Some of theſe 
communications join the brain with the cere- 
bellum, others join the ſpinal medulla with 
the nerves of the brain itſelf, as in the acceſſory 
nerve, and moſt of them join the right and left 
parts together, as in the anterior conjunction 
before- mentioned (F. 362.), and in the two 
poſterior (F. 365.), in that of the corpus cal- 
loſum (F. 360.), in the ſtriæ, betwixt a pro- 
ceſs of the cerebellum and teſtes (S. 308.); 


to 
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to which add, the medullary croſs-bars in the 
medulla oblongata and ſpinalis (F. 369.). Por, 
from this ſtructure, it ſeems manifeſtly to fol- 
low, as well as from numberleſs experiments 
and obſervations, that when the right ſide of 
the brain is injured, all the nerves, which be— 
long on the contrary to the left ſide of the body, 
become diſeaſed or paralytic, and the reverſe. 
Moreover, by this contrivance, nature ſeems to 
have provided, that, in whatever part of the 
brain an injury may happen, the nerve, that 
ariſes from thence, is, by this means, not al- 
ways deprived of its uſe. For if the ſaid nerve 
receives its fivres by communicating bundles, as 
well from the oppoſite as from its own hemi- 
ſphere of the brain, 1ts office may, in ſome 
meaſure, be continued entire by the fibres, 
which it receives from the oppoſite fide, even 
after thoſe of its own fide are deſtroyed, Ac- 
cordingly we have numberleſs inſtances of 
wounds, and with a conſiderable loſs of ſub- 
{tance from the brain, which yet have not 
been followed with injury to any nerve, or to 
any of the mental facultics. [Many other lefs 
inequalities, ſtripes, protuberances, and nerve- 
like impreſſions appear in the brain from ne- 
chanical neceſſity, with the pulſation of the 
veſſels, and the preſſure or figure of the con- 
tinous incumbent parts.] 

§. 399. Whether or no there are diſtinct 
provinces for the vital or ſpontancous, and for 
the animal or voluntary actions? and whether 


the cerebellum furniſhes the heart and other 


vital organs with nerves, while the brain ſup- 
plies 
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plies the nerves, which go out to the organs 
of ſenſe and voluntary motion? indeed, this, 
though an elegant ſyſtem, is every where con- 
futed by anatomy. From the cerebellum, the 
fifth nerve 1s maniteſtly produced ; but then 
this goes to the tongue, to the pterygoide mul- 
cles, buccinators, temporals, frontals, muſcles 
of the outer ear, of the eye, and of the noſe, 
which are parts all of them either moved by 
the will, or elſe deſtined to ſenſation. Again, 
from one and the ſame nerve, as in the eighth 
pair, there are vital branches ſent to the heart 
and lungs, and others that are animal and vo- 
luntary to the larynx, or ſenſitive in the ſtomach, 
Laſtly, the repeated accounts of injuries to 
the cerebellum, being ſo ſuddenly and ſpeedily 
fatal, are not altogether true; for that both 
wounds and ſcirrhoſities of this part have been 
ſuſtained without any fatality to the patient, may 
| be affirmed by certain experience, our own not 
| excepted. [ Nor is the difference of the brain, 
having a ſofter and finer texture than the cere- 
| bellum, any thing very conſiderable. But why 
does the brain appear itſelf inſenſible, and never 
1 tranſmit any preſſure upon it to the mind? for 


this plain reaſon, that all ſenſe is transferred to 
the mind, through the tubular medulla of the 
brain, which being either compreſſed, or other- 
| wiſe occluded, no impulſion on the mind, even 
from its own preſſure, can be received into the 
intellect.] 
$. 400. But if this elegant hypotheſis (§. 399.) 
be not true, you will ſay, what is the cauſe of 
the perpetual motion in the heart, INE 
an 
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and other parts, which appear to want no in- 
clination of the will to put them in motion and 
which, when in motion, are not goverrlLle by 
any power of the mind? why does the pulſa- 
tion of the heart and arterirs Continue Th An 
apoplexy after the nervous {yiremis ecupied, from 
whence all the voluntar; 5 
ar''e ? indeed, the cauſe is ſo Fmple, as to be 
probably the occaiion of its being almoſt uni- 
verſally overlooked. It is a general principle 
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with nature in the animal fabric, for tizoſe or- 


gans to operate perpetually, which are moſt 
tender or irritable, which are moſt apt for 
motion, and which are, laſtly, under a per- 
petual ſtimulus or irritation. The heart then 
1s continually provoked to action by the venal 
blood, which it expels (F. 112, 115.). The 
ſame is allo fo eaſily and apt to be put in mo- 
tion, that it may be recalled even after death; 
its muſcular fabric is very ſolid and reticular, 
and its ſtrength very conſiderable ; from all 
Which, therefore, it is extremely moveable, and 
its irrjtability appears more eſpecially by the ex- 
periments before- mentioned (vid. §. &7.). Again 
the inteſtines alſo are extremely ſenſible ; and, as 
will appear in their deſcription, full of nerves, 
and from the circular poſition of their fibres apt 
to contraction, as we ſee in all parts that have 
tuch a diſpoſition of their fibres. And beſides 
this, they are a moſt perpetually irritated to 
motion, either by the chyle or aliments, by 
the confined air which they include, or by the 
bile ſent from the liver; to which add the 
preſſure of the hard fæces. With reſpect * 

* the 
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the reſpiration, its perpetuity has been ſpoken 
of before, the alternation of which ſeems to 
me no otherwiſe explainable, than from the 
anxiety or uncaſineſs which follows both after 
inſpiration and expiration, which call both for 
a ſpeedy change. Vid. F. 293, 294, 298. 

F. 401. We have before declared, that the 
nerves are the organs of ſenſe and motion; we 
ſhall, therefore, proceed firſt to explain that 
motion before we deſcribe the organs of ſenſe; 
becauſe it is more fimple, uniform, and per- 


xctually excrcited, even in the fœtus before 
5 | 


20% of the ſenſes 
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7 


9. 402. TY Y the name of muſcular fibres in 


5 Þ the human body, we call bundles 


of reddiſh coloured threads, which, by an ap- 
proximation of their extremities, perform all 
the motions of which we are ſenſible. When 
many of theſe fibres are collected together, and 
appear more evidently red, they are called @ 
muſcle, The extreme limplicity of the fabric 
in theſe parts has been the cauſe of the obſcu- 
rity that prevails in underitanding, how a imall, 
loft, fleſhy portion can produce fuch ſtrong and 
ample motions as we lee in man, but more eſ- 
pecially in the cruſtaceous inſects. 

F. 403. In every muſcle we meet with long 
{oft threads or fibres, ſomewhat elaſtic or ex- 
tenſible, and almoſt conſtantly diſpoſed parallel 
with each other; and theſe, being ſurrounded 


with a good deal of cellular ſubſtance, are by 


that fal ned together 1 into little bundles. Thoſe 
bundles, called lacertuli, are again tied toge- 
ther into Jarger bundles, by a more looſe cel- 
lular network, which contains ſome fat; and 
betwixt theſe we conſtantly perceive 3 
nous partitions and ſtripes of the cellular ſub- 
ſtance, removing them Fiber from each other, 
till atlaſt, à number of them, combined together 
in a poſture either parallel or inclined, are ſur- 
rounded with a more thin and Jenks cellular 

3 mem— 


— 
— ̃ ̃ ——— t x2B̃ —5.z i OOO 


324 Of Muſeular Motion. 


membrane, continuous with that of their par- 
titions ; and this being again ſurrounded by a 
thicker plate of the cellular ſubſtance, exter- 
nally parts the whole from the adjacent fleſh, 
and gives it the denomination of a ſingle or 
entire muſcle. In every one of theſe threads 
there appears a leſſer ſeries of filaments, which, 
by oblique extremities, are cemented to others 
of the ſame kind forming together a larger 
fibre. 

$. 404. The generality of the muſcles, but 
more eſpecially thoſe which are inſerted into 
the bones, and ſuch as are preſſed ſtrongly by 
other fleſhy incumbent parts, do not conſiſt of 
fibres altogether of one kind. For the fleſhy 
fibres ($. 403.), being collected together, cauſe 
the muſcle to be thicker in the middle, which 
is called its Hy; and the ſame fibres, degene- 
rating by degrees obliquely at each end of the 


muſcle into a more ſlender, hard and ſhining 


ſubſtance of a ſilver colour, change the nature 
of fleſh for that of tendon, in which, meeting 
cloſer together, the cellular ſubſtance inter- 
poſed is thinner, ſhorter, and painted with 
fewer veſſels; whence it paſſes under the de- 
nomination of a tendon, by being collected to- 
gether into a round ſlender bundle; or elſe, if 
it expands into a broad flat ſurface, it is called 
an apneuroſis, For that the fleſhy fibres truly 
change into ſuch as are tendinous, is evident 
from comparing a foetus (in which there are 
very few tendons) with a child of ſome years 
orowth, in which there are many more; and 


both with an adult or old perſon, in which * 
the 
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the greateſt number. Muſcles, which are not 
inſerted into any of the bones, have common=- 
ly no tendons, as the ſphincters and muſcular 
membranes of the viſcera and veſſels. But 
thoſe commonly cad in long tendons, which 
are required to paſs round the joints and heads 
of the bones, to be inſerted in thoſe extremities 
which are more moveable. In a fetus, the 
muſcles are evidently inſerted into the perioſtium 
only; but in adults, where the perioſtium is 
more cloſely joined and incorporated with the 
bone itſelf, the tendons, being confuſed with 
the perioſtium, paſs together with that even 
into the foveoli of the bone. 

$. 405. Within the cellular ſubſtance or 
membrane that ſurrounds the fibres, the arte- 
ries and veins are ſubdivided into net- works, 
which commoniy form right angles, run in 
company, and moſtly contiguous with each 
other; and from the ſmaller of theſe veſſels a 
vapour is exhaled into the thinner cellular ſub- 
ſtance, as the fat is alſo transfuſed into the thicker 
cellular ſubſtance ; from whence again they are 
both abſorbed. The lymphatic veſſels, which 
run betwixt the muſcles of the tongue, with 
thoſe of the neck, face and limbs, are difi- 
cultly demonſtrated. But there are alſo nerves 


more numerous than in other parts, diſtributed 


together with the blood-veſſels throughout the 
cellular fabric of the muſcle ; which nerves, 
however, depoſite their harder covering, and 
become ſoft before they can be traced to their 
ultimate extremities in which they diſappear. 
Thoſe enter the muſcle in many parts, with- 
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out keeping to the ſame place or ſituation ; but 
in the tendons, they are very difficultly de- 
monſtrated. Nor are there any nervous fibres 
inveſting the mu'calar bundles or portions, ſo 
as to conſtringe them; for they, who have 
given ſuch a deſcription, have ſcen nothing but 
the cellular ſubſtance. 

406. The fabric of the leaſt, which are 
as the elements of a muſcle, being diveſtigated 
by the microſcope in man and other animals, 
has always appeared ſimilar to the fabric of the 
larger fibres; nor do they yield any other ap- 
pearance, upon which we can rely, than that 
of the leaſt threads joined one to the other by 
the intermediate cellular ſubſtance. There is, 
therefore, no foundation here tor a ſeries of ve- 
ficles, nor for a chain of rhombs. It may be 
aſked, whether theſe fibres are hollow, whe- 
ther they are continued with the arteries? or 
whether the difterence betwixt muſcular and 
tendinous fibres lies in the latter, being rendered 
more denſe and beat cloſer together by an expul- 
ſion of the fluids? that theſe are not probable, 
appears from the minuteneſs of the fibres, 
which are found leſs than the red blood-glo- 
bules. and from the whiteneſs of a muſcle after 
tne blood is wathed out of it; to which add 
the phyſiological reaſons following, (F. 411.). 

S. 107. It is natural to every muſcle to ſhort- 
en wach by drawing the extremities towards 
its belly or middle. But to diſcover the moving 
power of a muſcle from the fabric, which we 
have deſcribed, it will be of uſe to conlider 
the appearances, obſervable in muſcular con- 


traction. 
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traction, Every muſcle then becomes ſhorter 
and broader in its action; but this contraction 
of its length 1s various, in ſome more, in others 
leſs, and is very conſiderable, for example, in 
ſome of the ſphincters, inſomuch that they 
appear to be contracted more than one third of 
their extent, though this computation be taken 
from an erroneous hypotheſis. At the ſame 
time that the muſcle is broader, it alſo becomes 
harder, and every way extended throughout 
its whole circumference; as for example, in 
the heart, in the maſſeters. Moreover, this 


motion in a living animal is made with a con- 


vulſive ſwiftneſs, while the fibres and muſcular 
portions are drawn out of their ſimple rectili- 
neal courſe into undulated wrinkles, which are 
formed as well in the elementary ſimple fibres, 
as in the more compound lacertuli or bundles ; 
wherefore the motion of every mulcle lies in a 
retraction of the fibres within themſelves, 
which being alternately more or leſs contracted, 
increaſe or diminiſh the length and breadth of 
any interval betwixt the points of contraction. 
] obſerve alto, that the larger muſcular portions 
themſelves are drawn out of their courſe, ſo as 
to form different angles with each other, and 
with the bones which they move; and in ge- 
neral, right angles are changed into ſuch as are 
unequal ; but that the muſcles grow pale in 
their action, does not appear in all my ex- 

periments. 
$. 408. Moreover, that we may diſcover the 
cauſe of muſcular motion, we are to oblcrve, 
that in every muſcular fibre, even after death, 
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out keeping to the ſame place or ſituation ; but 
in the tendons, they are very difficultly de- 
monſtrated. Nor are there any nervous fibres 
inveſting the mu'calar bundles or portions, ſo 
as to conſtringe them; for they, who have 
given ſuch a deſcription, have ſcen nothing but 
the cellular ſubſtance. 
FS. 406. The fabric of the leaſt, which are 
as the elements of a muſcle, being diveſtigated 
by the microſcope in man and other animals, 
has always appcared ſimilar to the fabric of the 
larger fibres; nor do they yield any other ap- 
pearance, upon which we can rely, than that 
of the leaſt threads joined one to the other by 
the intermediate cellular ſubſtance. There is, 
therefore, no foundation here tor a ſeries of ve- 
ficles, nor for a chain of rhombs. It may be 
aſked, whether theſe fibres are hollow, whe- 
ther they are continued with the arteries? or 
whether the difterence betwixt muſcular and 
tendinous fibres lies in the latter, being rendered 
more denſe and beat cloſer together by an expul- 
ſion of the fluids? that theſe are not probable, 
appears from the minuteneſs of the fibres, 
which are found leſs than the red blood-glo- 
bules. and from the whiteneſs of a muſcle after 
the blood is wathed out of it; to which add 
the phyſlological reaſons fol lowing, (4. 41.15). 
S. 407. It is natural to ever y muſcle to ſhort- 
en itſelf, by drawing the extremities towards 
its belly or middle. But to diſcover the moving 
power of a muſcle from the fabric, which we 
have deſcribed, it will be of uſe to conſider 
the appearances, obſervable in muſcular con- 
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traction. Every muſcle then becomes ſhorter 
and broader in its action; but this contraction 
of its length is various, in ſome more, in others 
leſs, and is very conſiderable, for example, in 
ſome of the ſphincters, inſomuch that they 
appear to be contracted more than one third of 
their extent, though this computation be taken 
from an erroneous hypotheſis. At the fame 
time that the muſcle is broader, it alſo becomes 
harder, and every way extended throughout 
its whole circumference; as for example, in 
the heart, in the maſſeters. Moreover, this 
motion 1n a living animal is made with a con- 
vulſive ſwiftneſs, while the fibres and muſcular 
portions are drawn out of their ſimple rectili- 
neal courſe into undulated wrinkles, which are 
formed as well in the elementary ſimple fibres, 
as in the more compound lacertuli or bundles; 
wherefore the motion of every mulcle lies in a 
retraction of the fibres within themſelves, 
which being alternately more or leſs contracted, 
increaſe or diminiſh the length and breadth of 
any interval betwixt the points of contraction. 
] obſerve allo, that the larger muſcular portions 
themſelves are drawn out of their courſe, ſo as 
to form different angles with each other, and 
with the bones which they move; and in ge- 
neral, right angles are changed into ſuch as are 
unequal ; but that the muſcles grow pale in 
their action, does not appear in all my ex- 

periments. 
$. 408. Moreover, that we may diſcover the 
cauſe of muſcular motion, we are to oblcrve, 
that in every muſcular fibre, even after death, 
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there is a force or endeavouring to contract 
its length, by which, being left to itſelf, it be- 
comes ſhorter; and from hence, muſcles, that 
are divided even in a dead body, recede by 
contracting from each other, ſo as to leave a 
conſiderable interval. Again, the parts of a 
moving fibre, being agitated or !rr:tated by any 
force, which we call a ſlimulus, whether cold, 
puncture with the knife, aorid poiſons, &c. 
does immediately exert a vital corrugation, or 
contraction, different from the former dead one, 
of elaſticity, ſo long as the vital or locomotive, 
but unknown, diſpoſition of its parts remains, 
even after death ; by which irritation, we ob- 
ſerve, it will palpitate for a time, by alter- 


nately corrugating and elongating itſelf. This 


faculty of irritability is never obſerved to reſide 
in any part of the cellular ſubſtance ; nor in 
membranes, ſo far as they are, in a great mea- 
ſure, compoſed out of that ſubſtance ; in liga- 
ments it is ſcarce obſervable in any degree, and 
in tendons it is extremely weak: but in muſcles, 
more eſpecially thoſe of the heart and inte- 
ſtines, it reſides in a moſt remarkable degrec, 
ſo as to be ſuſceptible of irritation and contrac- 
tion longer than in any cther paits of the dying 
animal, and even for many hours after death ; 

and in theſe parts too, the action is more violent 
in proportion, as the faculty or power longer 
remains, and 1s more eaſily excited than in 
other parts. It muſt be alſo confeſſed, that the 
evuiſion of a muſcular irritable part out of the 
animal body, ſo as to cut off all union with its 
nerves, and intercept all intercourſe betwixt it- 
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ſelf and the brain, does not much abate the 
irritable faculty and contractile force of the 
part, more eſpecially in the heart and inteſtines. 
That this irritable power of corrugation or 
contraction prevails largely, throughout all the 
animal fibres that are motive, appears plainly 
from the obſervations made upon the polype 
and other fimilar inſects; which, being form- 
ed without either brain or nerves, are never- 
theleſs extremely motive and impatient of all 
ſtimulus. Add to theſe, ſhell-tiſh and the 
analogy of ſome plants, whoſe flowers and 
leaves move their places, by expanding or con- 
tracting with heat or cold, and ſome of them 
with a fort of ſenſative celerity, not inferior to 
that of animals. This force is, therefore, a 
new and hitherto neglected principle, different 
from the other known properties of bodies, and 
1s not like them to be accounted for, either b 
gravity, attraction, or elaiticity; but depends 
npon an unknown diſpoſition of the parts in 
a ſoft moving fibre, which looſes this force as 
it hardens and dries. See remark to F. 6.] 

$. 409. But that the cauſe of motion is con- 
veyed through the nerves into the mulcles, 1s 
certain from the experiments before-mentioned 
(& 378.). Namely, a nerve or the ſpinal me- 
dulla, being irritated in an animal, even ſoon 
after death, the muſcle or muſcles, which are 
ſupplied in branches from that nerve, become 
languid or paralitic, ſo as not to be able to 
move or to be recalled by any force to vital 
action. But if the ligature be taken off from 
the nerve, the force, by which the muicle 1s 


put 
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put into action, is again recovered by it. This 
appears from numerous experiments, more eſ- 
pecially upon ſuch as have been made upon the 
phrenic and recurrent nerves. Alſo by irrita- 
ting any nerve before you cut it, the muſcle, 
to which it goes, contracts, as you may learn 
by repeated trials, eaſily to be made on the 
limbs or extremities. Moreover, the weight, 
which is raiſed by a living muſcle, breaks or 
tears one that is dead; whence it appears to be 
greater than the inherent cauſe of contraction 
in a muſcle, by which, when living, the 
weight was railed, 

8. 410. If it be demanded, whether the ar- 
teries conduce any thing to muſcular motion ? 
and whether the pally, which falls upon the 
lower limbs, after a ligature upon the aorta, be 
not an argument thereof? we anſwer, not at 
all, further than as they conduce to the inte- 
grity of a muſcle or to the contervation of the 
mutual ſtructure and habit of the parts, which 
they ſupply with vapour, fat, &c. for the irri- 
tation of an artery docs not affect or convulſe 
the muſcle to which it belongs, nor docs a li- 
gature thereof caule a pally, unleſs after a con- 
ſiderable time, when the muſcles begin to be 
deſtroyed by a gangrene; and the pally of the 
lower limbs from a ligature of the aorta belongs 
to an injury or loſs of the integrity of the ſpi- 
nal medulla. Moreover, it is impracticable 
to explain the motion of peculiar muſcles from 
a cauſe derived with an equal force from the 
heart to all parts of the body; and again, the 
influence of the will is confined to the nerves, 

with- 
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without reſiding in the arteries or other ſolid 
parts of the body. 

F. 411. But the direct manner, by which 
the nerves excite motion in the muſcles, is fo 
obſcure, that we may almoſt for ever deſpair of 
its diicovery. As to nervous velicles {welling 
by a quicker flux of the nervous ſpirits, they 
are inconſiſtent with anatomical truth, which 
demunſtrates the leaſt viſible fibres to be cylin- 
drical, and in no part veſicular, and likewiſe 
repugnant to the celerity with which muſcular 
motion is performed, and with the bulk of a 
muſcle being rather diminiſhed than increaſed 
during its action. Again, the inflation of rhom- 
boidal chains in the fibres is equally repugnant 
both to the celerity, to inſpection, and to ana- 
tomy. Finally, it is, by no means, demon- 
{trable, that the fibres, from ſo tew nerves, can 
be ſo numerous, or diſtributed in ſo man 
different tranſverſe directions, with reſpect to 
the muſcular threads, as thoſe hypotheſes re- 
quire to be allowed. A complication of the 
nerves round the extremities or fibres, ſo as to 
contract them by their claſticity, is founded 
upon a falſe ſtructure of the muſcular fibre, 
lappoſing the nerves to be diſtributed, where 
laments of the cellular ſubſtance only can be 
demonſtrated. | Moreover, the experiments on 
animals (S. 488.), which, having neither brain 
or nerves, are yet very apt for motion, appa- 
rently demonſtrate the intrinſic fabric of the 
muſcles to be ſufficient for their motion, with- 
out other aſſiſtance from the nerves. | Other 
explanations, derived from ſpherules full of air 
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in the blood, ſuppoſe a falſe nature of that 
fluid ; namely, a repletion of it with elaſtic air, 
of which it has none, (S. 300.) 

F. 412 This only we are certain of, from 
what has been advanced, that the nerves act 
not by their mechanical contraction, which is 
extremely weak, but by the power of an in- 
fluent liquid, detached, or ſome way actuated, 
with great celerity. That muſcle, therefore, 
will be contracted, to which more nervous li- 
quid arrives in a given time, whether that be 
from any impulſe of the will or other cauſe re- 
ſiding in the brain, or elſe from the power of 
fome ſtimulus in the nerve itſelf. Now whe- 
ther the nervous liquid only increaſes the irri- 
tabie nature, or elie augments barely the inhe- 
rent corrugating force of the conſtituent parts 
in the moving fibre, after a manner unknown 
to us, we ſce, in either caſe, that the conſequence 
is 2 ſhortening of the fibre or muſcle. ] More 
than this, I am not able to perceive. The 
ſame mulcle is again relaxed, when this addi- 
tional celerity in the motion of the nervous fluid 
is abated, and ſends it only in ſuch a quantity 
as wül make an equilibrium, 

§ 413. The effect of motion in the muſcles 
is a contraction or ſhortening of them, by 
drawing their tendons almoſt quieſcent each 
way towards their middle or fleſhy belly, by 
which means the bones and other parts, in 
which the tendons are inſerted, are brought 
together in the ſame manner as when a muſcle 
cut out of the body, contracts or draws its two 
exuremitics towards the middle part or * 

at 
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But if one of theſe extremitics be leſs moveable or 
more fixed; then, that which 1s more moveable 
has a greater motion towards that which is 
more fixed, in a proportion inverſely as their 
mobility. If one end be immoveable, then 
the other, which is moveable, 1s alone brought 
towards it; and, in this ſenſe, the diſtinction 
of origin and inſertion of the muſcles is allow- 
able; otherwiſe, without this limitation, it 

may be frequently the cauſe of error. 
8. 414. The ſtrength of this action in the 
muſcles is very conſiderable in all perſons, but 
more eſpecially in thoſe who are phrenetic, and 
ſome who are called ſtrong men; ſince fre- 
quently, with the uſe of a few muſcles only, 
they will caſily raiſe a weight equal to, or much 
greater than, that of the whole human body 
itſelf. Notwithſtanding this, we ſee, that 
much the greater part of the force or power, 
exerted by «a muſcle, is always loſt without pro- 
ducing any viſtble effect. For all the muſcles 
are inferted nearer the point or center of mo- 
tion, than the weights they are applied to; and 
therafos e their action is weaker, in the ſame pro- 
portion, as they move a ſhorter part of the 
lever, than ti:at to which the weight is ap- 
plied. Moreover, in moſt of the bones, eſpe- 
cialiy thote of the limbs, the muſcles are in- 
lerted at very acute angles; whence again the 
effect, nich a muſcle exerts in action, is ro- 
portion iy leis, as the line of the angle, in- 
tercepic betwixt the bone and the muſcle is 
lets than the whole ſine. Again, the middle 
part oi all muſcular force is loſt, becauic it 
may 
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may be reckoned as a cord extended, and draw- 
ing an oppolite weight to its fixed point. 
Again, many of the muſcles are ſeated in the 
angle of two bones, from one of which ari- 
ſing they move the other; and, therefore, 
that bone being moved, they are bent, and, 
of courſe, like an inflected cord, require a new 
force to extend them. Many of them paſs 
over certain joints, each of which they bend 
in ſome degree, whereby a leſs part of their 
remaining force goes to bend the joint to which 
they are particularly deſtined. The flethy 
fibres themſelves of the mulcles frequently in- 
tercept angles with the tendon, in which they 
terminate; from whence a great part of their 
force is loſt, as much as 1s equal to the difte- 
rence or deviation betwixt the ſine of the 
angle of their inſertion and the whole fine. 
Finally, the muſcles move their oppoſed 
weights with the greateſt velocity and expe— 
dition, ſo as not only to overcome the equil - 
brium, but likewiſe to add a conſiderable cele- 
rity to the weight. : 

8. 415. All theſe loſſes of power being com- 
puted, make 1t evident, that the force, exerted 
by muſcles in their contraction, is exceeding 
great beyond any mechanical ratio or propor- 
tion whatever; fince the effect is ſcarce * of 
the whole force exerted by the muſcle, and 
yet only a ſmall number of theſe muſcles, 
weighing but a few pounds, are able not only 
to raiſe ſome thouſands of pounds, but alſo 
with a conſiderable celerity. Nor is this to be 


reputed any detect of wildom in the cre1tor. 
For 
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For all thoſe loſſes of power were neceſſary 
towards a juſt ſymmetry or proportion of the 
parts, u ith the various motions and celerities 
required by the muſcles to act in different di- 
rections; all which have no ſhare in the com- 
poſition of engines mechanically. But we 
inay, however, "conclude from hence, that the 
action of the nervous or animal fluid is ver 
powerful (F. 392.), ſince, in an engine ſo ſmall, 
it can exert a force equal to ſome thouſand 
pounds for a conſiderable time, or even for 
many days together; nor does this ſeem to be 
otherwiſe explainable, t than by the incredible 
celerity by which the influx of this fluid obeys 
the command of the will. But how, or from 
whence, it acquires ſuch a velccity, is not in 
our power to ſay; tis ſufficient, that we know 
the laws of irs motion are ſuch, that a given 
action of the will produces a new and determi- 
pate cticrity in the nervous fluid or juice. 

8. 1:16, The eaſy and ſudden relaxations of 
mate les in their motion are aſſiſted by the actions 
of their 2 muſcles. Namely, in all 
parts of the body every muſcle is counterpoiſed 
by tome weight, ela ulticity, an oppolite muicle or 
a humour acting againſt the cavity of a mulcle, 
by which it 1s expelled. This oppolite cauſe, 

which ever it be, continually opcrates as long as 
the muſcle acts, and, fo ſoon as the ad: ditional 
celerity, de wivnd from the brain, abates, it re- 
itorts the limb or other part immediately to 
its former eaſy ſtate, in which there is an equi- 
librium butwixt the muſcle and its OPPUUNS 
cauſe. Whenever the antagoniſt power is re- 
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moved from the muſcle, there are none of 
them but mult contract, extending their oppo- 
ſites, by which the diſtended nerves excite an 

: uneaſy ſenſe, and cauſe a ſtronger endeavour 
towards recovering the equilibrium. Hence 
one of the flexor muſcles, being cut in two, 
the extenſor contracts or operates even in a dead 
body, and the reverſe. 


§. 417. But there are other means, by which 
the motions of the muſcles are rendered more 
ſafe, certain and caſy. The large long muſcles, 
by which the greater motions of flexure are 
performed, being included in tendinous cap— 
ſules or caſes, drawn and tightened by other 
muſcles, are thus ſecured and ſtrengthened ; 
for ſo the muſcle remains preſſed againſt the 
bone, in a ſtate of contraction, all the time 
that the limb is bent, and evade a conſider- 
able lots of its power. But the long tendons, 
which are incurvated or extended over joints in 
their mo ion, are received and confined by pe- 
culiar bands, which retain them within their 
ſlippery channels, and keep them from flipping 
out under the ſkin, which diſlocation of the 
if | ' tendon, whenever it happens, is attended with 
Wl | - a cramp of the muſcle, ſevere pain and loſs of 
| motion. The fame whe of guidance or di- 
rection is received by ſome of the muſcles, 
which perforate others in their courſe. In 
other parts, the tendons are either carried round 
certain eminencies of the bone, in order that 
they may be inſerted at greater angles into the 
bone, which they move, or elſe they are in- 
ſerted into another bone; from whence a dif- 
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erent tendon deſcends under a larger angle into 
the bone to be moved. In other parts, the 
muſcles, which are derived from convenient 
{ituations, have their tendons carried round in 
4 contrary direction by nature, fo that they 
paſs into the part to be moved, as it were 
round a pully, Nature has likewiſe ſurrounded 
the muſcles on all fides with fat, which is 
ſpread alſo betwixt their bundles of fibres and 
the {mail fibres themiſclves which lie conti- 
guous together; which fat, being preſſed out 
by the turgeſcence of the muſcles and fibres, 
renders them ſoft, Kexible, ſlippery, and fit 
fo: tion. 

F. 418. Moreover, the power and action of 
one muicle is determined by the co-operations or 
oppoſitions of others, which ſerve either to 
hold firm ſome part from whence the muſcle 
ariſes, or to bend it together with the muſcle or 
elſe to change its action from the perpendicular 
to the diagonal, by concurring to aſſiſt its force 
at the ſame time Therefore, the action of no 
one muſcle can be underſtood from confidering 
it alone, but all the others muſt likewiſe be 
brought into the confideration, which are either 
inſerted into the muſcle itſelf, or into any of 
the parts to which the ſaid muſcle adheres. 

§. 419. By theſe muſcles, varioufly confptr- 
ing and oppoſing each other, are periormed 
walking, ſtanding, flexion, extenſion, deglu— 
tition, and all the other geſtures and offices of 
the ſeveral parts in the living body. Eut the 
muſcles have likewiſe ſome common or public 
actions, by which they are of uſe to the whole 
Vorl. 2 animal 
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an mal. They haſten the return of the venal 
blood, by preſſiug it out from the veins, both 
of the muſcles themſelves as well as of the 
Veins winch lie betwixt them; for the blood in 
theſe veiiels. diſtributed betwixt the turgid 
bupdtes of a contracted muſcle, is, by the 
valves, determined towards the heart on] 
they | kewiſe return the fat to the blood, ſhake, 
gina, or denſity the arterial blood, and return 
it Quicker to the lungs. Again, in the liver, 
melenicry womo, &c. they promote the 
courſ 51 the contained blood, biie and other 
JUICES, 0 as to leſſen the danger of their ſtagna- 
tion; they ſerve allo to increaſe the {t; ength 
of the ſtomach, by adding their own ſtreng h 
to it, whereby digeſtion is promoted, inſomuch 
that all ſedentary and inactive courſes of life are 
contrary to nature, and pave the way to dit- 
eaſes from a ſtagnation of tlie huinours, or 
from a corruption or crudity of the alimente. 
But by too much exerciſe or action, the i uſcles 
themſelves grow hard and tendinous on al] tides, 
render the parts, upon which they are incom- 
bent, cartilaginous, or elſe change thoſe, wich 
are membranous, into a bony nature; at che 
ſame time they increaſe the roughneſs, pro- 
tuberances and proceſſes of the bones, flatten 
their Lats Which lie next to them, and dilate 
the cells 1cated in the diploe or puugy heads of 
the bones ticnilcives towards their ſtronger 
action. 
$. 420. The muſcles are commonly diftin- 
guiſhed into claſſes, according as they either 
reſt po nancoubiy, £ or are put into action by D 
Ine 1 
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inclination of the will ; whence they are called 
voluntary and involuntary, while others are 
mixed. Some of them operate ſpontaneouſly, 
and can neither be excited nor retarded by the 
will, as in the heart and inteſtines; and ſome 
again are ſubſervient to a mixed power, as they 
operate by a ſpontaneous motion, and are like- 
wiſe governable by the will at the ſame time, 
as in the muſcles of reſpiration. There have 
been various cauſes aſſigned for this difference; 


but I think the queſtion has been ſufficiently 
anſwered before at F. 400. 
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